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Chapter 1: Introduction

Overview

The PC104-30F and G series boards are low cost, high accuracy analogue and
digital 1/0 boards for the PC104 compatible series of computers. New ASIC
technology allows many of the PC104-30 features to be controlled from
software, reducing the number of jumpers on the board. The PC104-30isa
development from the well known PC30F/G Series family, and is fully
compatible with these boards.

The PC104-30F and G boards are available in 4 different models as shown
below:

All these boards have 16 A/D | 330K A/D 100K A/D
inputs and 24 programmable
digital 10 lines

16 SE or 8 differential inputs | PC104-30FA (4 DACYS) PC104-30GA (4 DACYS)
Programmable gains:
1, 10, 100 and 1000 PC104-30F (no DACS) | PC104-30G (no DACS)
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PC104-30F and PC104-30G Series User's Manua Chapter 1: Introduction

Features
The PC104-30 can be plugged into any stackable PC104 system.

Programmable Gain

The PC104-30F, FA, G and GA models feature software programmable gain.
The gain of each of the 16 input channels can be independently set to 1, 10, 100
or 1000. The gain for each channdl is stored in the PC104-30's internal gain
memory. In addition, the boards instrumentation amplifier can be configured to
provide differential inputs from software.

A/D Sub-system

The A/D sub-system's major component is a monolithic analogue to digital
converter, which accepts analogue voltage inputs from sensors, such as pressure
transducers and thermocouples, and converts them into 12 bit digital codes.

This code is transmitted to the host processor, which processes it according to
the software in use at the time.

The A/D section allows for 16 single-ended or 8 differential inputs, and can be
configured for unipolar (input range of 0 to 10V) or bipolar (input ranges of £5V
and £10V) operation. Resolution is 12 bits. For unipolar inputs, the output code
Is straight binary, and for bipolar, offset binary. The 330K models do not
support unipolar inputs. On the 330K models, the input range is controlled by a
bit in aregister. On the 100kHz models, it is controlled by a jumper and
software.

The A/D may be operated in either single conversion or continuous conversion
mode. In single conversion mode the board performs a single conversion on the
selected input channel and stops on completion of this conversion. In continuous
conversion mode, conversions are performed at a set rate. Thisrate is set by
programming the PC104-30's internal timer or an external clock source.

The PC104-30 contains logic which allows any sequence of channels, up to a
sequence length of 31, to be selected and sampled under hardware control. This
allows full throughput to be achieved even when converting multiple input
channels.

A/D conversions may be monitored by either polled 1/O, Direct Memory Access
(DMA) or by interrupts. In polled I/O mode, the software continuously polls the
board's status register to check for completion of the current A/D conversion.
DMA is used to transfer data directly from the A/D to memory. Ininterrupt
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mode, the board automatically generates a hardware interrupt on completion of
each conversion.

Key Specifications
A/D resolution: 12 Bits.
Non-linearity: Lessthan™ 0.75 LSB.

A/D full scaleinput ranges: 0to + 10V (GA and G models only), -5 to +5V
and -10 to +10V (G, GA, F and FA models only).

Number of A/D inputs. 16 single ended or 8 differentia (F, G, FA, GA
models).

A/D throughput rate: 100 kHz or 330 kHz.

D/A Sub-system

The D/A sub-system consists of a quad 12-bit D/A converter, all configured as
12 bit D/A converters. Digital outputs are received from the host processor and
converted to an analogue voltage output required by the application in hand. The
four DACs are independent of one another, and can operate at a throughput of up
to 130 kHz. Output ranges are independently configurable as either 0 to +10V
unipolar, 10V bipolar or £5V bipolar from software.

Key Specifications: DACO thru DAC3
D/A resolution: 12 Bits.
D/A non-linearity: Within 0.01% FSR.
Full scale output ranges: 0 to +10V, -10 to +10V, -5to +5V.
D/A throughput rate: 130 kHz.
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Digital /0O Sub-system

The Digital 1/0 sub-system is an interface for the transfer of digital datafrom and
to the PC bus to and from one or more peripheral device/s connected to the
PC104-30. AN 8255 compatible chip provides three bi-directional eight bit
digital 1/0O ports, which can each be used in avariety of operating modes.

Interface logic

The PC104-30 is accessed via |/O operations performed by the host processor.
Of the 13 bit address received by the board, the most significant 8 bits select the
board, and the least significant 5 bits select the register to be accessed.

The PC104-30 occupies 32 byte locations: six byte locations for the A/D sub-
system, six for the D/A sub-system, four for the Digital 1/0 sub-system, four for
the counter/timer system, and twelve for control and manufacturing test
functions. The base address of the board can be selected to be |ocated anywhere
between 0000 (hex) and 1FEO (hex).

The PC104-30 operates from the +5V line of the PC104 bus.

Software Support

The PC104-30 boards are supplied with our EDR Software Developers kit,
Waveview for DOS and drivers for LabView, Matlab, Test Point and DASY L ab.
As new third party packages are released, we will develop drivers for them.

We aso supply our “old” drivers with source code in the \EDR\OLD directory.
DO NOT use these, as they have been superseded by EDR. They have only
been included as a low level source code reference. Also remember that these
drivers were written for the older boards and have not been updated for the new
F and G series boards. Thisis not a problem as the new boards are register
compatible with the old boards.

In addition to these free packages, we also sell a set of Visual Basic VBX
controls. These controls can be used from any language that supports VBX
controls.
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EDR Features

Supports DOS, Windows 95/’ 98/NT4
Use C/C++, Delphi, Borland/Turbo Pascal, Quick Basic, Visua Basic etc.
Windows and DOS streaming to disk at 330 kHz

Complete windows streamer program written in Delphi is supplied with
source code

Circular buffer data acquisition
Acquire datain the background

Status function provides a “ samples acquired so far” count for background
operations allowing processing to be overlapped with acquisition

Streaming into XM S under DOS

Multiple boards can be used simultaneously to create 32 and 48 channel
systems

Extensive A/D, D/A and DIO functions
More than 40 different error codes make it easy to debug programs
The DOS and Windows versions provide the same AP

Conversion functions make converting between binary codes and voltages
simple

Thermocouple linearisation and RTD functions supplied

Printed manuals and online help (Windows help format) supplied

Free technical support is available viafax, E-mail and World Wide Web
EDR version 1.30 supports the following boards:

PC26, PC104-30Fx, PC104-30Gx, PC126, PC127, PC166x, PC266, PC66X,
PC63x, PC36x, PC14x, PC192x and PC73x.
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Waveview Features
High speed streaming to disk
Unique parallel board streaming
Continuous buffer streaming
Automatic use of XMSand EMS
Digital storage oscilloscope
Strip chart
FFT’ s with various window functions
Waveform graphs of huge streamer files
Power spectrum graphs
Infinite pan and zoom
Text, Epson and Laserjet 111/4x/5x/6x output
Hercules, EGA and VGA support
Runson XTs, ATs, 386, 486, 586, Pentium I/I1,I11, Celeron Processors
Menu driven keyboard and mouse interface with online manual
Runs under DOS 3.3 or later

Visual Basic Custom Controls Features

EDR.  Theboard control manages board configuration information.

WIN.  The Waveln control does high speed waveform input and streaming
to disk.

DIO. The DIO control does digital input and output.
AD. The AtoD control does simple voltmeter type analogue to digital

Input.

ISR. The ISR control allows Visual Basic programs to respond to
interrupts.

CT. The CT control programs counter/timer channels.

DA. The DtoA control does smple digital to analogue output.
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Throughput

The throughput of the PC104-30 series of boards is dependent on severa factors,
principaly whether DMA or program transfer techniques are used to read data
from the A/D converter.

DMA

DMA is Direct Memory Access and, as the name implies, datafrom the A/D is
transferred to the PC's memory directly, without the data acquisition software in
use taking any action (other than setting the hardware up initially, and waiting for
the DMA to complete). In this case, the processing power of the host PC system
Is of no consequence, and the throughput of the PC104-30 will be at its
maximum.

Program Transfer

If program transfer techniques are used (polled 1/O or interrupts), the situation
becomes more complex. In this case the maximum possible throughput is limited
by the processing power of the CPU in the host PC, and the efficiency of the
softwarein use. Generally, throughput of greater than 30 kHz is seldom
achieved.

Note also that the throughput of the PC-30 is unaffected by the number of
channels which are being converted, as long as the sequence of channelsisless
than 31. Longer sequences cannot use DMA, and must use program transfer
techniques.

Getting Started

If you want to get started quickly and have not changed any of the factory
settings on the PC104-30, here's what to do:

1. Install the PC104-30 in your computer. (Chapter 3 provides brief instructions
on this, but if you are not sure, it is better to get someone who is qualified to
do this).

2. Install the EDR software on the EDR CD under Windows ‘ 95/98/NTA4.

3. Connect a voltage source to any (or all) of the input channels (you can also
loop the analogue outputs back to the inputs). See Figure 4-1 in Chapter 4 of
this manual for the pin details of the PC-30 connector.
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4. Run Waveview (C:\PC104-30\Waveview\WV .exe) and go to the card menu
(press <ALT+C>). Your board should be listed next to the card type option.
It if isnot, you should be able to select it using this option.

5. If Waveview is unable to detect your board you may have a conflict with
some other hardware (eg. Network cards etc.). Refer to Chapter 3 and
reconfigure your board.

6. You can use the options on Waveview Ad In menu to sample data. Pressing
F8 will bring up a simple voltmeter.

Accessories

In order to assist in applying the PC104-30, several accessories are available.
Only abrief description is given here. Consult your dealer for full details.

ADPT37-40 Adaptor

The ADPT37-40 Adaptor is a multi-interface adapter with and IDC40 Mae
Header + DB37 Female Connector for Cable Interfacing and 41 Screw Terminal
Blocks for easy signal connections. It allows:

Direct Interface to an IDC40 Ribbon Cable
Direct Interfaceto aDB37 Male Cable.

26 Way 2mm to IDC26 Ribbon Convertor Cable

This cable maps a 2mm 26 IDC Female Connector on one side and the other side
contains a standard 26 Way Female Connector for easy connection to Screw
Terminal Adaptor Board.

40 Way 2mm to IDC40 Ribbon Convertor Cable

This cable maps a 2mm 40way |DC Female Connector on one side and the other
side contains a standard 40 Way Female Connector for easy connection to Screw
Terminal Adaptor Board like the ADPT37-40.
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PC-78

The PC-78 is a multi-interface adapter which allows the PC104-30 to be
connected to as many industry standard signal conditioning devices as possible,
using only ribbon cable and standard insulation displacement connectors. It
allows direct interface to:

PC-77 screw terminal board.

3B series analogue signal conditioning backplanes. Up to 16 isolated signal
conditioning modules are supported.

5B series analogue signal conditioning backplanes. Both standard and
multiplexed backplanes are supported. Using the multiplexed backplanes, up
64 input and 64 output modules can be connected to a single PC104-30. 5B
series modules are also isolated.

Industry standard digital I/0O backplanes. The PC-78 can be connected
directly to any digital signal conditioning panel which uses standard 24
line/50-way cable type connectors. Panels are available from a variety of
vendors, supporting solid state relays, isolated input modules etc.

PC-81

The PC-81 is an input expander board. Multiple PC-81's may be used to expand
the input channel capability of the PC104-30 to more than 65 000 channels.
Each PC-81 has 64 screw terminal inputs. Note that only Polled 1/0O method of
sampling can be achieved if a PC-81 is used.

PC-22

The PC-22 is a Euro-card format single channel signal conditioning module. It
provides programmable gain, and filtering functions.

PC-68

The PC-68 is a Euro-card format, four channel strain gage, signal conditioning
board. It provides four independent channels with user programmable excitation,
differential inputs, and a high performance instrumentation amplifier. The PC-68
can also be used as afour channel ultra-high performance instrumentation
amplifier board.
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Chapter 2: Architecture

Introduction

This chapter describes the architecture of the PC104-30 series of boards. The
block diagram in Figure 2 - 1 highlights the major elements contained on the
board, and their interrelationship. There are four major subsections, as follows:

D/A Sub-system

The D/A sub-system contains four 12 bit DACs as well as associated circuitry.
It allows ranges. £10V, 5V, 0 to 10V and 0 to 13V. The Range setting are all
software controlled.

A/D Sub-system

The A/D sub-system contains several separate components.

The Input Multiplexer. The multiplexer selects one of 16 single ended or 8
differential input channels. This channel is selected by a channel address,
obtained from the channel list. The channel list contains alist of channelsto
be converted and may be up to 31 channelsin length. When the end of the
list is reached, the A/D loops back to the first channel in the list. This channel
list may also be disabled to enable compatibility with older products.

The Programmable Gain Amplifier. The instrumentation/programmable
gain amplifier amplifies the signal from the multiplexer by one of the four
programmable gains. The gain is automatically selected by the gain code
stored in the board's gain memory.

The Sample and Hold Unit. The sample and hold unit holds the selected
input channel steady for the duration of the A/D converter's conversion
process.

The A/D Converter. The A/D converter performs the actual A/D
conversion. An A/D conversion is begun by an A/D strobe that is generated
by the timing and control section, described later in this chapter (see under
Timing and Control on page 2-3 of this chapter).
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The FIFO buffer. The FIFO (First In First Out) buffer is atemporary store
for converted results. The FIFO stores data while the PC is performing other
functions, such as memory refresh, and also stores data while the CPU
changes memory buffers. Changing memory buffers allows the PC104-30 to
perform DMA into the entire memory space of the PC without break. Thisis
discussed in detail later in the chapter. The FIFO can store up to 16 samples.

Data may be transferred from A/D either by polled I/O or DMA. Thisis

discussed later on in this chapter under the heading A/D Operations on page 2-5.
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Bus Interface

The bus interface is responsible for three functions:
a. The decoding of the board's base address, which is set by a DIP switch.

b. The generation of interrupts. Interrupts can be generated under one of three
register selectable conditions:

The end of each A/D conversion.
The end of aDMA block.
On each pulse from the uncommitted counter/timer.

External Trigger (This Feature will only be available on the PC104-30 Rev
1C Boards).

External Clock (This Feature will only be available on the PC104-30 Rev
1C Boards).

c. Thegeneration of DMA signals. DMA operations are described later in this
chapter.

Timing and Control

The timing and control subsection is responsible for the generation of A/D
strobes, and also contains an uncommitted counter/timer which can be used for
signal generation, or as afrequency or pulse period counter. A/D strobes cause
the A/D converter to begin aconversion. A ssimplified block diagram of this
section is shown in

Figure 2 - 2.

A/D strobes may be selected under program control to be either hardware or
software strobes.

a. Software Strobes. Software strobes are generated by awrite operation to a
control register. They hence alow a single conversion to be started under
program control.

b. Hardware Strobes. The source of hardware strobes is register selected from
one of two sources:

The external clock, which is obtained from the J1 connector. Thisisa
TTL leve signal. Conversions are started on positive edges of thissignal.

Theinternal clock. Thisisderived from acrystal controlled oscillator,
which operates at 8MHz. The 8MHz signal is then divided down by a
programmable ratio. Theinternal clock can be set to divide a2 MHz input
from software for compatibility with older boards.
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The timing and control section contains four major subsections:

2 MHz

16-BIT
PRESCALER

OSCILLATOR

EXTERNAL TRIGGER/GATE

16-BIT
CLOCK
DIVIDER

ENABLE

b ; A/D STROBES

TRIGGER STATUS

SOFTWARE TRIGGER

TRIGGER SELECT

TIMER 2

16-BIT UNCOMMITTED
COUNTER/TIMER

ENABLE

Figure2- 2. Timing and Control Block Diagram

Crystal Oscillator

The master clock for the A/D is software selectable to either a2MHz signal or
8MHz signal, which is derived from an 8MHz temperature controlled crystal
oscillator. Thisisused to drive the clock prescaler. Thisisa 16 bit counter, the

output of which drives the clock divider.

Clock Divider

The clock divider divides the signal from the prescaler by a programmable ratio.
No strobes are generated unless the divider is enabled. This allowsthe start of a
set continuous conversion to be synchronised to the trigger input. Note that this
divider is active only for an internally generated clock signal.

Clock Selection Multiplexer
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The clock selection multiplexer determines whether the A/D strobe signal is
derived from the hardware clock (derived either from the internal clock or from
the external input) or from the software clock. The software clock is generated
by awrite operation to a control register and hence alows a single conversion to
be started under program control.

Counter/Timer

The PC104-30 contains an uncommitted counter/timer, connected as shown in
Figure 2 - 2. This can be configured by software to count either:

a. Pulsesfrom the 2 MHz/8 MHz master oscillator,

b. Pulses from the output of the clock divider, or

c. Pulsesfrom an external source.

This allows the counter to be used for measuring frequency, or for generating a
frequency. Counting can aso be enabled from an externa source, to alow the
pulse width to be measured.

A/D Operations

Configuring the Board

Make sure that the configuration registers have been programmed correctly for
the input type and range you require. Also ensure that the ADC clock source bits
have been programmed.
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Sampling Data

A/D operations proceed as follows:
1. The board isinitialised asfollows:

a. Setup the IRQ and DMA Request and DACK Lines using the IMUX/DRQ
Init Register (Offset 18) and the IGATE/DACK Register (Offset 19).

b. The appropriate clock and trigger modes are selected, and the clock
divider programmed.

c. The A/D buffer and the trigger system are reset.

d. The sequence of channels to be converted is written to the channel
register.

e. Therequired gain settings are written to the gain memory.

2. The system is then enabled, either by atrigger command or by an external
signal.

3. Assoon as conversions are enabled, A/D conversions start. These
conversions occur at the rate set by either the external clock or the interna
clock and the value programmed into the clock divider.

4. Conversions continue until the board is disabled. There are two methods of
transferring data from the A/D to memory, they are:

Simple Polled I/0

Polled 1/0 isthe easiest method of data transfer, and operates as follows:
1. The program continuously monitors the status register, until datais available.

2. The data from the A/D conversion is then read, and stored in the PC's memory
by the program.

3. This process repeats until the required number of samples have been read.

Polled /0, has the advantage of extreme simplicity, but also has two
disadvantages:

Transfer speed is limited by the speed of the CPU in the host PC.

While polled 1/0 is being performed, the CPU istotally dedicated to this
process, and cannot deal with anything else (such as keyboard input). Note
that for this reason simple polled 1/0 is generally not suitable for use with
multi-tasking operating systems such as Windows ‘ 95/98/NT4, Linux.

Polled 1/0 is generally used for single conversions, or continuous conversions at
low sampling rates (less than 3 kHz).
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Single Block DMA

DMA stands for Direct Memory Access, and operates as follows:

1. The host PC's DMA hardware isfirst set up with the address of the memory
into which the A/D samples are to be put, and the number of samplesto be
obtained. The board is then initialised, and sampling started, as described
above. The program can then continue with any other task, such as checking
the keyboard for input.

2. When the A/D buffer contains data, a DMA cycleisinitiated.

3. ThisDMA cycle reads the data from the A/D buffer, and storesit in the PC's
memory, without the CPU taking any action.

4. This process repeats until the required number of samples have been read.

5. The program checks the PC104-30 to see if all the required samples have
been transferred. Note that this check can be done at any time, unlike for
polled I/O, where the A/D status must be checked quickly enough to ensure
that datais read before the next A/D conversion completes.

The primary advantage of DMA operation is the very high transfer rate.

The number of samples which can be acquired in asingle block is limited by the
PC hardware to 65536. The PC104-30 however has specia provision for
chaining as many blocks as required. Thisis described in the next section.

Multi Block DMA

The PC104-30 can make use of two DMA channels that are selected by jumpers
on the PC104-30 board. Multi block DMA proceeds as follows:

1. The area of memory into which the samples are to be transferred is split into
as many blocks of 64k asrequired. In practice the PC104/AT can transfer up
to 128Kk, but many operating systems provide datain blocks of 64k, asthisis
the segment size used by the processor in the PC104/AT.

2. The address of the first block is then programmed into the first channel of the
DMA controller, the address of the second block is programmed into the
second DMA channel, and the A/D sampling initiated. The PC104-30 then
begins to transfer A/D samples into memory viathe first DMA channdl.
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3. When the DMA controller reaches the end of the first block, it generatesa TC
(Terminate Cycle) signal. The PC104-30 uses this to change to the second
DMA channel, and to set a status bit indicating block completion. Samples
are now transferred via the second DMA channel into the second block of
memory. |If the board is configured to generate an end of DMA block
interrupt, it occurs at the same time as this changeover.

4. Once the data acquisition program detects the end of block condition it
programs the address of the next block into the first channel of the DMA
controller. When the second channel of DMA reaches the end of its block,
DMA swaps back to the first channel. This process continues until all blocks
have been filled.

Note that the DMA system must be reprogrammed before the memory block
used by the DMA channel becomes full. Under normal circumstances this
requires aresponse time of lessthan 0.16 s.

Block Mode Triggering

The PC104-30 can operate in one of two modes, ie. normal and block modes.

Normal Mode

In normal mode, for each A/D strobe, one A/D conversion is performed. Thisis
illustrated in Figure 2 - 3. Note that in normal mode, the inputs are sampled prior
to each individual A/D conversion.

A/D STROBES J H
A/D j

CONVERSIONS

Figure 2 - 3. Normal Mode Operation

Block Trigger Mode
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In block trigger mode, for each A/D strobe, as many A/D conversions as are
programmed into the block counter are performed. This value may range from 2
to 256. In block mode operation, the inputs are sampled only on each A/D
strobe, and NOT prior to each individual A/D conversion.

Block mode operation is not available for PC104-30
8 input channels operating at a gain of 1000.

Block mode operation is shown in Figure 2 - 4, for ablock count of 3.

o :
e UL

CONVERSIONS

Figure 2 - 4. Block M ode Operation
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Operation of the Channel List

The channdl list allows the PC104-30 to convert a series of channels, without
program intervention. For example, if you want to convert the voltages on
channel 2, 15 and 6, in that order, write the following values to the channel
register:

2
15
6

When the PC104-30 is triggered, channel 2 will be converted first, then channel
15, then channel 6. The channel list will then loop round, and start at 2 again.

Note that the sequence of channels to be converted may be no longer than 31.

Digital 1/0

The digital 1/0 section of the PC104-30 consists of three 8-hit ports (ports A, B
and C), which can be configured in various operating modes. The digital 1/0
portion of the PC104-30 emulates, and is 100% compatible with, an 8255 type
PPI (Programmable Peripheral Interface).

The three ports are divided into two groups, group A (consisting of port A and
the upper half of port C) and group B (consisting of port B and the lower half of
port C). Each of these groups can be individually configured into one of the
following three operating modes. Note that at power up, the interface is set to
mode 0.

Mode 0 (Basic Input/Output)

Mode O characteristics are:
Two 8-bit ports (A and B) and two 4-bit ports (upper and lower halves of
port C).
Any port can operate either as an input or an output.

This mode of operation provides smple |/O operations. Any port can be used
either for input or output, but not for both.
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Mode 1 (Strobed Input/Output)

Mode 1 characteristics are:
Two groups, each consisting of one 8-bit, and one 4-hit port.
The 4-bit port is used for control and status of the 8-bit port.
The 8-bit port may be used for either input or outpuit.
Input and output operations are latched.

This mode of operation provides 1/O operations with a ssmple handshake
protocol.

Mode 2 (Strobed Bi-directional Input/Output)

Mode 2 characteristics are:
One 8-hit bi-directional port, and one 5 bit control port.
Can be used in group A only.
The 5-bit port is used for control and status of the 8-bit port.
Input and output operations are latched.
Port B can still be used in mode O.

This mode of operation provides a means for bi-directional I/0O operations on
asingle 8-hit port.

Bit definitions for each mode are described in Chapter 4. Programming of the
various modes is described in Chapter 5.
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Chapter 3: Configuring the PC104-30 Board

Introduction

The PC104-30 board can be configured for various user requirements. This
configuration is set by software or by the position of the various mini-jumps on
the board. Each set of mini-jumps controls a specific function of the board. For
software sel ectable settings, the name of the appropriate EDR function islisted in
brackets. These are as follows:

a. BusInterface. The base address of the board, the DMA level and the
interrupt level used by the board can be set. The base address is factory set to
700H, the DMA levels 5/6, and the interrupt level to 5. This allows operation
in astandard PC/AT which contains only conventional boards (multifunction
boards, disk controller boards display boards, etc.). Modification may be
required if more specialised boards (other scientific boards, certain backup
systems, etc.) areinstalled. Note that both the DMA request and the interrupt
line are electronically disconnected from the PC bus unless specifically
enabled by software, even if an interrupt level selection jumper or aDMA
level selection jumper isinstalled.

b. D/A Operation. The output range of all four D/A converters may be selected
independently by software (use EDR_Set DAOut Range). All D/A outputs
default to bipolar output, -10 to + 10V.

c. A/D Operation. On the 100K boards with programmable gain (G and GA),
the A/D range can be switched between £5V and O - 10V from software (use
EDR_Set ADIn Range). The £10V range must be selected with ajumper.
On the 330K programmable gain boards (F and FA), the A/D range can be
switched between +5V and +10V from software.

In addition, the gain boards may be configured, by software, to provide either
16 single ended or 8 differential inputs (use EDR_Set ADIn Type.
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d. Uncommitted Counter/Timer. The PC104-30 contains a single 16-bit
counter, which can be used in a variety of roles, including counting events,
generating pulses, and measuring frequency. The functions EDR_CT
ClockSource, EDR_CT GateSource and EDR_CT Configure, configure the
boards counters (timer circuitry).

e. Output connector. +5V (200mA max) and digital ground are available on
the output connector.

Table3- 1: DIP Switch Setting
Base Address SW1 | SW2 | SW3 | SW4 | SW5 | SW6 | SW7 | SW8

OH on on on on on on on on
20H on on on on on on on off
40H on on on on on on off on
60H on on on on on on off off
80H on on on on on off on on
AOH on on on on on off on off
COH on on on on on off off on
EOH on on on on on off off off
100H on on on on off on on on
120H on on on on off on on off
140H on on on on off on on off
160H on on on on off on off off
180H on on on on off off on on
1A0H on on on on off off on off
1COH on on on on off off off on
1EOH on on on on off off off off
200H on on on off on on on on
220H on on on off on on on off
240H on on on off on on off on
260H on on on off on on off off
280H on on on off on off on on
2A0H on on on off on off on off
2COH on on on off on off off on
2EOH on on on off on off off off
300H on on on off off on on on
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Table3- 1: DIP Switch Setting
Base Address SW1 | SW2 | SW3 | SW4 | SW5 | SW6 | SW7 | SW8
320H on on on off off on on off
340H on on on off off on off on
360H on on on off off on off off
380H on on on off off off on on
3A0H on on on off off off on off
3COH on on on off off off off on
3EOH on on on off off off off off
400H on on off on on on on on
420H on on off on on on on off
440H on on off on on on off on
460H on on off on on on off off
480H on on off on on off on on
4A0H on on off on on off on off
4COH on on off on on off off on
4EO0H on on off on on off off off
500H on on off on off on on on
520H on on off on off on on off
540H on on off on off on off on
560H on on off on off on off off
580H on on off on off off on on
5A0H on on off on off off on off
5COH on on off on off off off on
SEOH on on off on off off off off
600H on on off off on on on on
620H on on off off on on on off
640H on on off off on on off on
660H on on off off on on off off
680H on on off off on off on on
6A0H on on off off on off on off
6COH on on off off on off off on
6EO0H on on off off on off off off
700H on on off off off on on on
720H on on off off off on on off
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Table3- 1: DIP Switch Setting
Base Address SW1 | SW2 | SW3 | SW4 | SW5 | SW6 | SW7 | SW8
740H on on off off off on off on
760H on on off off off on off off
780H on on off off off off on on
7A0H on on off off off off on off
7COH on on off off off off off on
7EOH on on off off off off off off
800H on off on on on on on on
820H on off on on on on on off
840H on off on on on on off on
860H on off on on on on off off
880H on off on on on off on on
8A0OH on off on on on off on off
8COH on off on on on off off on
8EOH on off on on on off off off
900H on off on on off on on on
920H on off on on off on on off
940H on off on on off on off on
960H on off on on off on off off
980H on off on on off off on on
9A0H on off on on off off on off
9COH on off on on off off off on
9EOH on off on on off off off off
AOCOH on off on off on on on on
A20H on off on off on on on off
A40H on off on off on on off on
A60H on off on off on on off off
A80H on off on off on off on on
AAOH on off on off on off on off
ACOH on off on off on off off on
AEOH on off on off on off off off
BOOH on off on off off on on on
B20H on off on off off on on off
B40H on off on off off on off on
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Table3- 1: DIP Switch Setting
Base Address SW1 | SW2 | SW3 | SW4 | SW5 | SW6 | SW7 | SW8
B60H on off on off off on off off
B8OH on off on off off off on on
BAOH on off on off off off on off
BCOH on off on off off off off on
BEOH on off on off off off off off
COOH on off off on on on on on
C20H on off off on on on on off
C40H on off off on on on off on
C60H on off off on on on off off
C80H on off off on on off on on
CAOH on off off on on off on off
CCOH on off off on on off off on
CEOH on off off on on off off off
DOOH on off off on off on on on
D20H on off off on off on on off
D40H on off off on off on off on
D60H on off off on off on off off
D80H on off off on off off on on
DAOH on off off on off off on off
DCOH on off off on off off off on
DEOH on off off on off off off off
EOOH on off off off on on on on
E20H on off off off on on on off
E40H on off off off on on off on
EGOH on off off off on on off off
E8OH on off off off on off on on
EAOH on off off off on off on off
ECOH on off off off on off off on
EEOH on off off off on off off off
FOOH on off off off off on on on
F20H on off off off off on on off
F40H on off off off off on off on
F60H on off off off off on off off
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Table3- 1: DIP Switch Setting
Base Address SW1 | SW2 | SW3 | SW4 | SW5 | SW6 | SW7 | SW8

F80H on off off off off off on on
FAOH on off off off off off on off

FCOH on off off off off off off on

FEOH on off off off off off off off
1000H off on on on on on on on
1020H off on on on on on on off
1040H off on on on on on off on
1060H off on on on on on off off
1080H off on on on on off on on
10A0H off on on on on off on off
10COH off on on on on off off on
10EOH off on on on on off off off
1100H off on on on off on on on
1120H off on on on off on on off
1140H off on on on off on off on
1160H off on on on off on off off
1180H off on on on off off on on
11A0H off on on on off off on off
11COH off on on on off off off on
11EO0H off on on on off off off off
1200H off on on off on on on on
1220H off on on off on on on off
1240H off on on off on on off on
1260H off on on off on on off off
1280H off on on off on off on on
12A0H off on on off on off on off
12COH off on on off on off off on
12EO0H off on on off on off off off
1300H off on on off off on on on
1320H off on on off off on on off
1340H off on on off off on off on
1360H off on on off off on off off
1380H off on on off off off on on
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Table3- 1: DIP Switch Setting
Base Address SW1 | SW2 | SW3 | SW4 | SW5 | SW6 | SW7 | SW8
13A0H off on on off off off on off
13COH off on on off off off off on
13EO0H off on on off off off off off
1400H off on off on on on on on
1420H off on off on on on on off
1440H off on off on on on off on
1460H off on off on on on off off
1480H off on off on on off on on
14A0H off on off on on off on off
14COH off on off on on off off on
14E0H off on off on on off off off
1500H off on off on off on on on
1520H off on off on off on on off
1540H off on off on off on off on
1560H off on off on off on off off
1580H off on off on off off on on
15A0H off on off on off off on off
15COH off on off on off off off on
15E0H off on off on off off off off
1600H off on off off on on on on
1620H off on off off on on on off
1640H off on off off on on off on
1660H off on off off on on off off
1680H off on off off on off on on
16A0H off on off off on off on off
16COH off on off off on off off on
16EO0H off on off off on off off off
1700H off on off off off on on on
1720H off on off off off on on off
1740H off on off off off on off on
1760H off on off off off on off off
1780H off on off off off off on on
17A0H off on off off off off on off
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Table3- 1: DIP Switch Setting
Base Address SW1 | SW2 | SW3 | SW4 | SW5 | SW6 | SW7 | SW8
17COH off on off off off off off on
17EOH off on off off off off off off
1800H off off on on on on on on
1820H off off on on on on on off
1840H off off on on on on off on
1860H off off on on on on off off
1880H off off on on on off on on
18A0H off off on on on off on off
18COH off off on on on off off on
18EOH off off on on on off off off
1900H off off on on off on on on
1920H off off on on off on on off
1940H off off on on off on off on
1960H off off on on off on off off
1980H off off on on off off on on
19A0H off off on on off off on off
19COH off off on on off off off on
19EOH off off on on off off off off
1A00H off off on off on on on on
1A20H off off on off on on on off
1A40H off off on off on on off on
1A60H off off on off on on off off
1A80H off off on off on off on on
1AAOQOH off off on off on off on off
1ACOH off off on off on off off on
1AEQOH off off on off on off off off
1BOOH off off on off off on on on
1B20H off off on off off on on off
1B40H off off on off off on off on
1B60H off off on off off on off off
1B80H off off on off off off on on
1BAOH off off on off off off on off
1BCOH off off on off off off off on
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Table3- 1: DIP Switch Setting
Base Address SW1 | SW2 | SW3 | SW4 | SW5 | SW6 | SW7 | SW8
1BEOH off off on off off off off off
1CO0H off off off on on on on on
1C20H off off off on on on on off
1C40H off off off on on on off on
1C60H off off off on on on off off
1C80H off off off on on off on on
1CAOH off off off on on off on off
1CCOH off off off on on off off on
1CEOH off off off on on off off off
1D00H off off off on off on on on
1D20H off off off on off on on off
1D40H off off off on off on off on
1D60H off off off on off on off off
1D80H off off off on off off on on
1DAOH off off off on off off on off
1DCOH off off off on off off off on
1DEOH off off off on off off off off
1E0O0H off off off off on on on on
1E20H off off off off on on on off
1E40H off off off off on on off on
1E60H off off off off on on off off
1E80H off off off off on off on on
1EAOH off off off off on off on off
1ECOH off off off off on off off on
1EEOH off off off off on off off off
1FOOH off off off off off on on on
1F20H off off off off off on on off
1F40H off off off off off on off on
1F60H off off off off off on off off
1F80H off off off off off off on on
1FAOH off off off off off off on off
1FCOH off off off off off off off on
1FEOH off off off off off off off off
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Changing the Configuration

The DIP switch and jumpers may be located either from the component layout in
Appendix C, or from the labels on the PC104-30 board itself.

To change the jJumper or DIP switch settings, proceed as follows:
1. Switch off the computer.

Remove the board.

Change the required jumpers or DIP switch settings.

Reinsert the board in the PC.

Power up, and run a program (such as Waveview), which executes the
PC104-30 diagnostics routines.

o~ 0N

Bus Interface Configuration

Base Address

The base address setting is controlled by the DIP switch on the board. The
address is factory set to 700H. The board occupies 32 consecutive locations.
Table 3-1 shows the DIP switch settings for each base address.

Interrupt Level

The interrupt level is selected under software control using the IMUX (Offset 18)
and IGATE (Offset 19) Registers.
Selection of Interrupt Level
In astandard PC, interrupts are allocated as follows:
level 3: Used by COM2 (if installed)
level 4: Used by COML (if installed)
level 5:  Used by fixed disks (XT and AT)
level 7. Used by LPT1 (if installed)
level 10: PC2 Mouseif installed
level 11 Unused
level 12: Unused
level 14: Used by fixed disks (Primary)
level 15: Used by fixed disks (Secondary) if installed
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An interrupt level which is not already used must be selected. No interrupts are
selected on Power Up. Note that unless the interrupts are specifically enabled by
software, the interrupt output from the board is tri-stated (does not have any
effect on the PC104 bus).

Wait State Jumper

Some PC104 Systems have very high 1/O bus cycles not compliant to the PC104
Standard. In this case it is necessary to slow down these cycles when the
computer accesses the PC104-30F/G Board. Additional wait states can be set by
means of ajumper on the PC104-30 Board.

Additional wait states can be inserted in the I/O bus cycle by changing the
jumper setting on JP2 on the PC104-30. This jumper is marked ‘Wait State
Jumper' on the PC104-30 board. Refer to the figure below for the wait state
jumper settings. Note that the factory default setting is zero wait states.

1w | O O | 2W iw [l O 2W iw | O Il 2w
4W [ O © ) 8W 4w (O O O 8W 4w (O O O)8W

0 WAIT STATES 1 WAIT STATE 2 WAIT STATES

1IW | O O O 2W 1w O O O 2W
4w (I O 8w 4w (O 1M 8w

4 WAIT STATES 8 WAIT STATES

Figure3- 1. PC104-30 Wait State Jumper
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Interrupt Source

The source of PC104-30 interrupts can be software configured to be one of five
events:

a. End of Conversion. Inthiscase, an interrupt is generated each time that the
PC104-30 completes an A/D conversion.

b. End of DMA block. In this case, an interrupt is generated on completion of
each DMA block. This can be used to signal the end of an operation or to
signal that the DMA controller must be reprogrammed in dual DMA channel
"ping-pong" operations.

End of DMA block interrupts are only
generated if the PC104-30 registers are
programmed correctly. See the description

of the DM A mode hit for more
information.

c. On each pulse from the counter/timer. If thisjumper option is selected, an
interrupt is generated on each pulse from the uncommitted counter/timer. The
counter/timer is usually configured to generate a constant frequency, as
discussed in Chapter 5.

d. External Trigger: Interrupts will be generated on a positive edge of the
External Trigger Line. This Option is only available on the PC104-30F/G Rev
1C Boards.

e. External Clock: Interrupts will be generated on a positive edge of the
External Clock Line. This Option isonly available on the PC104-30F/G Rev
1C Boards.

The required setting can be selected by running the hardware configuration
program supplied, or by using EDR_SetInterruptSource in your own programs.
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DMA Level

On the PC104-30, the DMA setting is configured via Software. Upon Power-up
the al the DMA Channels are Tri-stated.

Note that the default setting is for dual channel mode on channels 5 and 6.

Do not configure both the Primary and
Secondary DMA Channel to the same DMA
Channel. If Single DMA is used only
configure the Primary Dma Channel and
disable the secondary DMA Channel.

Selection of DMA Levels

In a standard PC, DMA channels are allocated as follows:

level 1. Unused
level 3: Used by fixed disks (XT and AT)
level 5: Unused
level 6: Unused
level 7: Unused

A DMA level whichis not already used must be selected. Note that unless DMA
Is specifically enabled by software, the DMA outputs from the board are tri-
stated (do not have any effect on the PC bus).

D/A Selections

The four D/A converters may be software configured for either monopolar (0 to
10V and 0 to 20V) or bipolar (-10 to +10V and -5 to +5V) output ranges. All
four DAC channel output ranges can be configured independently by software.
Use EDR_Set DAOut Range to do this in your programs.

A/D Configuration

The following three aspects of A/D operation can be configured:
A/D input mode (single ended or differential)
A/D voltage range
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A/D clock/trigger

A/D Input Mode

The PC104-30F, FA, G and GA models can provide either 16 single ended or
eight differential inputs. The use of differential inputsis recommended in
environments with high levels of eectrical noise, when using long lines to
connect the analogue inputs, or for any input operating at again of greater than
10. Default power-up configuration is for single ended inputs. The required
mode is selected by software using EDR_SetADInType.

A/D Voltage Range Setting

On the G and GA models, EDR_SetADInRange can switch between £5V and
OV to 10V. LK1 must be used to achieve the 10V range (see below for jumper
settings for the G and GA models only). On the F and FA models, the range can
be switched between £5V and £10V from software.

10V 10V
o||1 o |1
LK111@||2 LK1}]|@|[2
Q|3 Q||3
20V 20V

10V Span 20V Span
Figure3- 2. PC104-30G/GA Span Jumper

On the PC104-30 F/G board, you can refer to the text written on the silk-screen
layer with regard to jumper settings.

CHANGING JUMPER LK1 TO THE 20
V POSITION DOESNOT ENABLE
YOU TO SELECT UNIPOLAR RANGE
0TO10V.

Note that the default range setting is -5 to +5V.

A/D Clock/Trigger

3-15



PC104-30F and PC104-30G Series Users Manual Chapter 3: Configuring the PC104-30 Board

Figure 3 - 3 shows a partial schematic of the PC104-30 clock/trigger system.

Counter 0 of the 8254 serves asthe A/D clock prescaler, and counter 1, asthe
A/D clock divider. Counter 2 isthe uncommitted counter/timer. Software (use
EDR_Set ADCClock Trigger) is used to configure the source of A/D clock
pulses. Four possible configurations are supported:

a. Internal Clock. A/D clock pulses are obtained from the clock divider. The
external trigger input has no direct effect on the operation of the board, but
can be read by software. The A/D clock frequency is the frequency of the
8 MHz master clock divided by the values programmed into the A/D
prescaler and the A/D clock divider. The EDR constant for this mode is
EDR_ADC INTERNAL.

b. Internal Clock/External Trigger. A/D clock pulses are obtained from the
clock divider, and the external trigger input isa TTL compatible clock enable.
If the external trigger input is logically high, A/D clock pulses are produced.
If the external trigger input islogically low, then clock pulses are not
produced. The A/D clock frequency is the frequency of the 8 MHz master
clock divided by the values programmed into the A/D prescaler and the A/D
clock divider. The EDR constant for this modeis EDR_ADC _EXTTRIG.

c. External Clock. A/D clock pulses are obtained from the external trigger
input. In this case, the external trigger input serves directly as the source of
A/D clock pulses. Note that in this case neither the A/D prescaler or clock
divider have any effect on the sample rate. The EDR constant for this mode
isEDR_ADC SLAVE.

d. Internal Clock to ADC and External Trigger. Thismodeis similar to (a)
but the clock pulses are also outputted on the external trigger line. This can
be used to clock other boards in mode (). The EDR constant for this mode is
EDR_ADC_MASTER. Thisisthe default configuration.

All the above-mentioned modes can be selected from software. Note that the
default setting isfor A/D clock pulses obtained from the clock divider and
outputted on the external trigger line.
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Figure 3- 3. PC104-30 Clock Generation Schematic

Uncommitted Counter/Timer

The PC104-30 contains an uncommitted counter/timer, which can be used for a
variety of tasks, including counting pulses, generating pulses, generating a
constant frequency, and measuring frequency and period.

Three aspects of the counter timer operation can be configured:

External Clock Line

The external clock lines can either be an input to, or output from, the
counter/timer. Thisis configured by software. The default configuration isas an
output. EDR_CTClockSource configures it as an output for all constants except
EDR_CS EXT. EDR_CTGateSource does not change its configuration unless
using EDR_CT_EXTGATE, in which caseit is set as an input.

Counter/Timer Clock Source

The counter/timer can be configured using EDR_CT_ClockSource to count
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pulses from four sources:

a. Clock sourceisgrounded. This can be used to make sure the counter does
not count. The EDR constant isEDR_CS_GND.

b. Pulsesfrom the master clock. In this case, the counter/timer counts pulses
from the 2 MHz or 8 MHz master clock oscillator. Thisis generally used
either to generate afrequency, or to measure period. The EDR constants are
EDR_CS 2MHz and EDR_CS 8MHz. Remember that the prescaler
(counter 0) shares thisinput. Selecting EDR_CS 2MHz or EDR_CS 8MHz
will change the input to the prescaler as well.

c. Pulsesfrom the clock divider. Inthis case, the counter timer counts at the
rate set by the clock prescaler and clock divider. Thisclock isalso derived
from the master clock oscillator, but can be of a much lower frequency. The
EDR constant isEDR_CS DIVIDER.

d. Pulsesfrom the external clock line. To use thisoption, the eternal clock
line must be configured as an input, as described above. Thisoption is
generally used to count external events or frequency. The EDR constant is
EDR CS EXT.
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The counter timer clock source is set by software and the default is for counting
the master clock.

Counter/Timer Enable

The counter/timer counts only if the gate input is at logical high. The input to
this gate can be obtained from three different sources configurable from software
using EDR_CTGateSource.

a

Constantly enabled. The gate input to the counter timer can be constantly
enabled. Thisisgeneraly used for generating frequencies and pulses, or for
counting events. The EDR constant isEDR_CT_ENABLED.

Enabled from the output of the A/D clock divider. Thismode is generally
used for measuring frequency. The A/D divider is programmed to generate a
pulse of a known length, and the counter/timer set to count input pulses. The
count gives a measure of input frequency. The EDR constant is

EDR CT DIVOUTPUT.

Enabled from the external clock line. In this case the external clock must
be configured as an input, as described above. This configuration is generally
used to measure period, in which case the counter is configured to count
master clock pulses. The EDR constant isEDR_CT_EXTGATE.

The counter timer enable source is set by software and the default setting is for
constant enable.
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Chapter 4: Interconnections

Introduction

The PC104-30 plugs into any 16-bit PC104 expansion slot, at connector P1. All
boards in the family connect to the user's circuitry at connector J1. This chapter
describes these two connectors.

Connections to the PC104 Connectors

PC104-30 boards plug into any 16 Bit PC104 Slot at J1 and J3. All
communication to and from the host processor is carried out via this connector.

Analog User Connector [AD-CON]

The PC104-30 is connected to the user interface viaan IDC 26 Way male header
for the Analog. This connector accommodates the following signals:

16 single ended or 8 differential lines (for the F, FA, G and GA models) of
analogue inpuit.

4 lines of analogue output with remote sense.

Two Analog Ground Pins for the Analog Inputs Signals and the DAC Output
Signals

Figure 4 - 1 shows these connections, together with their pin assignments. Note
that the pin connections are shown as seen looking into the connector. Pin 1 is
CH1 in the figure below. Do not make use of any numbers on the PC104-30
board.
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Figure4 - 1. PC104-30 Analog Connector

Signal Definitions

a. CHO- CH15. These arethe analogue input lines. Note that no more than
+10V must be applied to these pins although these lines are protected up to a
+35V inan ON state and £25V in an OFF state. In differential mode, channel
8 serves as the return line for input channel O, channel 9 as that for input
channel 1 etc.

b. ANALOGUE GROUND. Two analogue ground lines are provided. One for
the A/D Channels and the other for the D/A Channels. If you are not using the
D/A channels, you can use this ground for the A/D Inputs aswell. The
anaogue input lines are measured relative to AGND.
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DACO OUTPUT. Thisisthe analogue output line for DACO.
DAC1 OUTPUT. Thisisthe analogue output line for DACL.
DAC2 OUTPUT. Thisisthe analogue output line for DAC2.
DAC3 OUTPUT. Thisisthe analogue output line for DACS3.

SENSEO INPUT. Thislineisthe Remote Sense Line for DACO. Thislineis
used if the cable from the PC104-30GA/FA to Load islong. The Sense Line
compensates for the voltage drop occurring from the DAC Output to the
Load. Connect the DACO output to the SENSEO at the Load. If the Remote
Sense Input Line is not used then you MUST short the SENSEO Line to the
DACO output line. Failure to do thiswill result in the DAC output voltage
being permanently set to about +13V.

SENSE1 INPUT. Thisline isthe Remote Sense Line for DAC1. Thislineis
used if the cable from the PC104-30GA/FA to Load islong. The Sense Line
compensates for the voltage drop occurring from the DAC Output to the
Load. Connect the DAC1 output to the SENSEL1 at the Load. If the Remote
Sense Input Lineis not used then you MUST short the SENSEL Line to the
DAC1 output line. Failure to do thiswill result in the DAC output voltage
being permanently set to about +13V.

. SENSE2 INPUT. Thislineisthe Remote Sense Line for DAC2. Thislineis

used if the cable from the PC104-30GA/FA to Load islong. The Sense Line
compensates for the voltage drop occurring from the DAC Output to the
Load. Connect the DAC2 output to the SENSE2 at the Load. If the Remote
Sense Input Lineis not used then you MUST short the SENSE2 Line to the
DAC2 output line. Failure to do thiswill result in the DAC output voltage
being permanently set to about +13V.

. SENSE3 INPUT. Thislineisthe Remote Sense Line for DAC3. Thislineis

used if the cable from the PC104-30GA/FA to Load islong. The Sense Line
compensates for the voltage drop occurring from the DAC Output to the
Load. Connect the DAC3 output to the SENSE3 at the Load. If the Remote
Sense Input Line is not used then you MUST short the SENSE3 Line to the
DACS3 output line. Failure to do thiswill result in the DAC output voltage
being permanently set to about +13V.
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Digital User Connector [P1 - DIG40]

The PC104-30 Digital Signals are available viaan IDC40 Male. Note that the pin
connections are shown as seen looking into the connector. Pin 1isPAl in the
figure below. Do not make use of any numbers on the PC104-30 board.

This connector accommodates the following signals:
24 digita 1/0 lines.
External Trigger (For Triggering A/D conversions)
External Clock
Clock Input O
Gate 1 and Outl
User Counter Timer CLK?2
User Counter Timer GATE2
User Counter Timer OUT2
+5V (200mA Max Current)
Digita Ground

m
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—
rr:i;,i
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HE ook 5
SEMESSAZ8880 BB e 2R
= A AR = r kD~ n G = o~ NG = =) DN =

G GY) GY G GO GOy 2 GO O "D U U O D U U O U 0O O
P e 2 2 20000 C o0 0 mom > > >
o O oo — a O o B N = O o O RO

Figure4 - 2. PC104-30 Digital Connector
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Signal Definitions

a.

Port AO- A7. Thisisthefirst digita /O port, digital I/O port O. Itis
configurable into a number of operating modes under software control.

Port BO - B7. Digital I/O port 1. It is configurable into a number of
operating modes under software control.

Port CO- C7. Digita I/O port 2. It is configurable into a number of
operating modes under software control.

. External Trigger. Thislineisis software selectable to provide a clock or

trigger signal to the A/D. It may aso be connected to the directly to the IRQ
Sub-system to generate Interrupts. It can also be read under software control.
ItisTTL compatible. Thisline can aso be configured as an output to
synchronise boards in master/slave modes.

External Clock. Thislineisaso software selectable. It can be interfaced to
the uncommitted counter/timer, and can be configured to perform avariety of
functions, as described in the previous chapter. It can also be connected to the
directly to the IRQ Sub-system to generate Interrupts. It may be configured
either as an input or output and isalso TTL compatible.

CLKO: Input to Counter Timer CLKO. Used as an input to the Prescaler
(Counter 0). Note that this line should not be used if hardware A/D Strobes
are used.

GATEL: Thislineis used to control the Strobesto the A/D. GATEL is
normally enabled on power-up and is TTL compatible.

. OUT1: Thislineis used to strobe the A/D and is the output of the DIVIDER

Counter Timer (Timerl). Do NOT use thislineif Hardware A/D Strobes are
used.

. CLK2: Thislineistheinput CLK Line to the User Counter Timer (i€

Counter Timer2). It can be used to count events, measure period/frequency,
etc. Note that thislineis TTL Compatible.

. GATEZ2: Gate Control Line of the User Counter Timer (ie: Counter Timer2).

It can be used enable/disable the counting on the User Counter Timer.

. OUT2: Output Line of the User Counter Timer (ie: Counter Timer2). It can

be used to generate a pulse on terminal count, output constant frequency
pulses, etc.

. +5V. Thisline provides a+5V power supply to the user's interface.

Maximum permissible current draw is 250 mA. Thislineis equipped with a
Polyswitch that will open circuit if the max permissible current of 200mA is
exceeded.
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m. Digital Ground. These lines provide the digital ground connection to all the
digital signals. Digital ground is the ground return line for the digital inputs
and outputs. Any digital circuitry tied to the digital lines should be referenced
to theselines. Itisinternaly connected to analogue ground.
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Analogue 1/O

Recommended Analogue Input Schemes

Analogue signals are input into the PC104-30 either as single ended inputs or
differentia inputs (F, FA, G and GA models only).

OVERLOADING ANY ANALOGUE INPUT BY MORE
THAN 10% MAY CAUSE OTHER INPUT CHANNELS
TO BECOME INACCURATE OR NOISY. FOR PC104-
30F/G INPUTS OPERATING AT MAXIMUM GAIN,
THIS CORRESPONDS TO AN INPUT VOLTAGE OF
55mV.

Single Ended Inputs

In single ended connections (see Figure 4 - 3), input signals share a common low
side, which is analogue ground.

This has the advantage of giving the maximum number of inputs. Its major
disadvantage is the loss of common mode regjection obtainable from differential
mode. Single ended inputs are very sensitive to noise, and should not be used
with lead lengths of greater than 18 inches, or for inputs with a gain of greater
than 10.

Differential Inputs

In differential input mode (see Figure 4 - 4), two multiplexer switches per
channel are used, and the A/D converter measures the difference between the
high and low input lines of each channel.

In differential mode, channels 0 and 8 form the high and low inputs of input
channel 0, channels 1 and 9 that of input channel 1 etc.

Analogue inputs are limited to a voltage of between -10 and +10V.
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V15 @7
CH15

Figure4 - 3. Single Ended Analogue I nputs
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0
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Figure4 - 4. Differential Analogue I nputs
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In differential mode, all signal inputs to the
6 PC104-30 must be referred to ground. This
can be done by connecting a1 to 10 kW

resistor from the low end of each input to
ground.

Analogue Output

The analogue output lines are referenced to the analogue ground line and is
software selectable to give either monopolar or bipolar outputs.

Connection Guidelines

The PC104-30 is avery high performance 1/0 subsystem, and was designed to
have low input noise. Its performance may however be severely affected by
incorrect connection techniques. Thisis especialy true of noise levels.

Shielded Input Lines

Wherever possible, leads should be shielded. Optimally, each input line should
be individually shielded. The shield should be tied to analogue ground at the
instrument end of the connection only.

Grounding

If user circuitry is connected to the PC104-30 it is critical to keep the digital and
analogue ground separate.

Input Voltages

To maintain the specified accuracy, all inputs to the PC104-30 must be within
110% of full scale.

Source Impedance

To maintain the specified accuracy, al devices connected to the analogue inputs
of the PC104-30 must have a source impedance of lessthan | KW.
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Digital I/0

The Digita 1/0 section of the PC104-30 consists of three 8-bit ports (port A, B
and C), which can be configured in avariety of operating modes. The digital 1/0
portion of the PC104-30 emulates, and is fully compatible with, an 8255 type PP
(Programmabl e Peripheral Interface).

The three ports are divided into two groups, group A (consisting of port A and
the upper half of port C) and group B (consisting of port B and the lower half of
port C). Each group can be individually configured into one of the three
following operating modes:

Take note that at power up, the interface is set to mode 0. For each mode,
various functions are assigned to the assorted I/O lines. These are described in
the following sections.

Mode 0 (Basic Input/Output)

Mode O characteristics are as follows:

Two 8-bit ports (A and B) and two 4-hbit ports (upper and lower halves of port
O).

Any port can operate either as an input or an output.
Bit definitions for mode O are shown in Figure 4 - 5.

This mode of operation provides smple 1/O operations. Ports defined as inputs
when read reflect the digital inputs on the port. Ports defined as outputs are set
to the value most recently written to the port. Any port can be used either for
input or output, but not for both.

4-10



Chapter 4: Interconnections

PORT A

PORT B

PORT C

I/0

I/0
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I/0

I/0

PA7

PAG6

PAS

PA4

PA3

PA2

PAl

PAO

I/0

I/0

I/0

I/0

I/0

I/0

I/0

I/0

PB7

PB6

PB5

PB4

PB3

PB2

PB1

PBO

110
|

I/0

I/0

I/0

110
|

I/0

I/0

I/0

PC7

PC6

PC5

PC4

PC3

PC2

PC1

PCO

I/0

I/0

I/0

Figure4-5. ModeO Digital 1/0

Mode 1 (Strobed Input/Output)

Mode 1 characteristics are as follows:

I/0

Two groups, each consisting of one 8-bit and one 4-bit port.
The 4-bit port is used for control and status of the 8-bit port.

The 8-bit port may be used for either input or outpuit.
Input and output operations are latched.
This mode of operation provides 1/O operations with a ssmple handshake

protocol. The assignment of handshake signals to port C is shown in Figure 4 - 6

and Figure 4 - 7. The handshake signals are as follows:

4-11
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Handshake Signals

a. Input Operations

STB (Strobeinput). A low on thisinput loads data into the input buffer.
The data can then be read by the program.

IBF (Input Buffer Full). A high on this output indicates that there is data
in the input buffer. This can be used as either an acknowledgement or
buffer full signal. The output is reset when the CPU reads the data.

INTR (Interrupt). Thisoutput isset highif the STB islow, the IBF is
high, and the INTE bit of the PC104-30 internal register is set.

b. Output Operations

4-12

OBF (Output Buffer Full). A low on this output indicates that the CPU
has written data to the port. It isset high by the ACK input going low.

ACK (Acknowledgeinput). A low on thisinput indicates to the PC104-
30 that the data has been accepted by the external circuitry.

INTR (Interrupt). Thisoutput isset high if the ACK ishigh, the OBF is
high, and the INTE bit of the PC104-30 internal register is set.

Bits of port C not used for handshake lines can be used for simple (mode
0) operations.

IN IN IN IN

PORT A | PAY PA6 PAS5 | PA4 PA3 PA2 PAl1 PAO

IN IN IN IN

PORT B PB7 PB6 PB5 | PB4 PB3 PB2 PB1 | PBO

IN IN IN IN

1/0 IBFA INTRA IBFB

PORT C PC7 PC6 PC5 | PC4 PC3 PC2 PC1 | PCO

1/0 STBA STBB INTRB

Figure4 - 6. Mode 1 Digital Input
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PORT A | PA7 PAG6

PORT B PB7 PB6

PORT C | PC7 PC6

ouT ouT ouT ouT
I I I I
PA5 | PA4 PA3 PA2 PAl1 PAO
I I I I
ouT ouT ouT ouT
ouT ouT ouT ouT
I I I I
PB5 | PB4 PB3 PB2 PB1 PBO
I I I I
ouT ouT ouT ouT
OBFA /0 INTRA OBFB
I I I I
PC5 | PC4 PC3 PC2 PC1 | PCO
I I I I
ACKA /0 ACKB INTRB

Figure4 - 7. Mode 1 Digital Output

Mode 2 (Strobed Bi-directional Input/Output)
Mode 2 characteristics are as follows:
One 8-hit bi-directional port, and one 5 bit control port.
Can be used in group A only.

The 5-bit port is used for control and status of the 8-bit port.
Input and output operations are latched.
Port B can still be used in mode O or 1.

This mode of operation provides a means for bi-directional I/0O operations on
port A. The assignment of handshake signals to port C isshown in

Figure 4 - 8. The handshake signals are as follows:

4-13
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Handshake Signals

a

OBF (Output Buffer Full). A low on this output indicates that the CPU has
written data to the port. It is set high by the ACK input going low.

ACK (Acknowledgeinput). A low on thisinput enables the port A outputs,
allowing external circuitry to read the value written to the port. If this output
Is high, port A isin the input mode.

STB (Strobeinput). A low on thisinput loads data into the input buffer. It
can then be read by the program.

IBF (Input Buffer Full). A high on this output indicates that there isdatain
the input buffer. This can be used as either an acknowledgement or buffer full
signal. The output is reset when the CPU reads the data.

INTR (Interrupt). Thisoutput is set high under either of two conditions:

If ACK ishigh, OBF ishigh, and the INTEL bit of the PC104-30 interna
register is set.

If STB islow, IBF ishigh, and the INTE2 bit of the PC104-30 internal
register is set.

Bits of port C not used for handshake lines can be used for ssimple (mode 0) 1/0
operations.

I/0 I/O I/0 I/0

PORT A | PAY PA6 PAS | PA4 PA3 PA2 PA1 | PAO

I/0 I/0 I/0 I/0

I/0 I/0 I/0 I/0

PORT B PB7 PB6 PBS | PB4 PB3 PB2 PB1 | PBO

I/0 I/0 I/0 I/0

OBFA IBFA INTRA I/0

PORT C | PC7 PC6 PC5 | PC4 PC3 PC2 PC1 | PCO

ACKA STBA I/0 I/O

Figure4 - 8. Mode 2 Digital /0

Mode Combination Considerations

4-14
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It is possible to configure the parallel interface of the PC104-30 in several
different modes which leave some bits of port C unused for control or status.
These bits can be used as follows:

If programmed as inputs, these bits can be accessed as usual by port read
commands.

If programmed as outputs, the bits can be written by the bit set reset functions
described in Chapter 5.

Connecting Normally Open devices to the PPI

When connecting switches, etc, to the Port lines (classed as inputs) of the PPI, it
Is important to ensure that the inputs are set to a defined state at al times. Figure
below gives an example.

+5V
560R 8255 PPI
O O PAC Port A
push button @
Rx
Ground
Rx = 330R to 1k

Figure4 - 9. Connecting Normally Open Devicesto the PPI

Figure above gives an example of how to connect a push button to one of the
lines of the 8255 PPI. We assume that when the Push button is closed, the Port
line will go high (logic 1 = +5V). When the push button is not closed, the port
line should be low. However, many Users does not connect the ‘ pull-down’
resistor to the port line. If thisis not done, the port line will bein afloating state
and can hence yield either ahigh or alow.

Thus you must ensure that the port line is always connected which isdone viaa
resistor network.

4-15
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Chapter 5: Register Structure

Introduction

At the lowest level, the PC104-30 can be programmed using /O input and output
instructions. This chapter contains the information required to do this. Thisis
difficult and time consuming, and requires detailed knowledge of the PC104-30,
as well asthe operation of the host PC and its operating system. To simplify this
process, all PC104-30 boards are supplied with our EDR Software Developers
Kit. EDR provides easy accessto all board functions and supports advanced
functions such as streaming to disk. Read about EDR in the supplied manual.

See Chapter 6 for various programming techniques and tips.

Register Structure

The PC104-30 uses 32 consecutive address locations in 1/0 space. The layout of
these registersis shown in Table 5-1. Note that certain addresses have different
read and write register functions. This register map is compatible with older
boards in the series, such as the PC104-30GA, PC30FA, etc.

Note also that the addresses are given as offsets from the base address of the
board. This base addressis DIP switch selected as described in Chapter 3.

Each register will now be described in detail.

DO NOT WRITE TO, OR READ FROM,
UNUSED REGISTERS. ALL UNUSED
REGISTERS ARE RESERVED FOR
MANUFACTURING TEST, OR FOR
FUTURE DEVELOPMENTS.
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Table5- 1. Register Layout
Offset Register Name
From Base

Read Write
0 A/D Low Byte (ADDATL) Block Count (BLKCNT)
1 A/D Data/Status (ADDSR) Reserved
2 Control/Channel (ADCCR)
3 A/D Mode Register (ADMDE)
4 A/D Clock Prescaler (PRESCALER)
5 A/D Clock Divider (DIVIDER)
6 Uncommitted Counter/Timer (USR_CNT)
7 - Counter Control (TMRCTR)
8 Digital 1/0 Port A (DIOPO)
9 Digital 1/0 Port B (DIOP1)
10 Digital 1/0 Port C (DIOP2)
11 Reserved Dig. Control (DIOCNTRL)
12 Reserved DACO Low Byte (DADATLO)
13 Reserved DACO High Byte (DADATHOQ)
16 Reserved DAC1 Low Byte (DADATL1)
17 Reserved DAC1 High Byte (DADATH1)
18 DMA RQ/IRQ Mux Control (IMUX)
19 DACK RQ/ GATE Control (IGATE)
20 Reserved DAC2 Low Byte (DADATL?2)
21 Reserved DAC2 High Byte (DADATH?2)
22 Reserved DAC3 Low Byte (DADATLS3)
23 Reserved DAC3 High Byte (DADATH?3)
24 Gain Read (GAINREG) Gain Memory 0 (GMEMO)
25 Reserved Gain Memory 1 (GMEM1)
26 Reserved Gain Memory 2 (GMEM?2)
27 Reserved Gain Memory 3 (GMEM?3)
28 A/D Configuration (ADCCFG)
29 D/A Configuration (DACCFG)
30 Clock Source Configuration (CLKSRC)
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Table5- 1. Register Layout
Offset Register Name
From Base
Read Write
31 Reserved Reserved
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ADDATL - A/D Data Low Byte (Offset 0) (Read Only)

On completion of an A/D conversion, the A/D converter loads this register with
digital data. To retrieve converted data, the user must perform aread operation to
ADDATL. BitOisthe LSB. Thelayout of thisregister isshownin

Figure5- 1.

Figure5- 1. A/D Data Register (L ow Byte)

a. Bits7to0- A/D Data (AD)

These bits are the low byte of the 12-bit code which is returned from an A/D
conversion.

BLKCNT - Block Counter (Offset 0)

The block counter indicates the number of A/D conversions to perform on each
A/D strobe. Note that the A/D mode must be 1. The A/D modeis set in the
ADMDE register, discussed later.

AD7 AD5 AD3 AD1

ADG6 AD4 AD2 ADO

Figure5- 2. Block Count Register
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The value written to the BLKCNT register is calculated from:

257 - (Number of conversions per block)

For example, to perform three conversions per block, the value 254 must be
written to the BLKCNT register. The value written to the BLKCNT register can
range from 255 to 1 (block sizes of 2 to 256). Figure 5 - 2 shows the layout of
thisregister.

Y ou must write the block count register prior
6 to writing the first value to the channel list.

Failure to do this may cause unpredictable
operation.

a. Bits7to0- Block Count Value (CN)

These bits represent 257 - the number of conversions to perform per clock
pul se.

ADDSR - A/D Data/Status Register (Offset 1)

The ADDSR contains the high nibble of the A/D result, and contains the current
A/D status information. The bit functions of the ADDSR are shown in Figure 5 -
3.

A/D ERROR A/ID I|3USY AD11 AD9

| |
7 6 5 4 3 2 1 0

A/D DONE EXT. TRIG AD10 AD8

Figure5- 3. A/D Data/Status Register
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Bit 7- A/D Error

Set when an error occurs during an A/D conversion. Such conditions can
result from two causes:

The current conversion has been completed while data from the previous
conversion has not been completely read (ADDATL low byte not read),
which is a data overflow error,

or, an attempt has been made to initiate a new conversion while the current
conversion is still in progress, which is atrigger error.

Note that on DMA operationsit is normal to have a data overflow error on
completion of the operation. There should not however be any error while the
transfer isin progress.

Bit 7 is cleared on power up, and by writing a 1 to bit 2 of the ADMDE
register.
Bit 6 - A/D Done

Set by the A/D converter to indicate that A/D datais available. If bit 3 of the
ADCCR is set (interrupts are enabled), then an interrupt will be generated
when bit 6 is set. If bit 2 of the ADCCR is set (DMA is enabled), then a
DMA cycle will be generated when bit 6 is set.

The A/D Done bit remains set as long as there is data in the FIFO buffer.
Bit 5- A/D Busy

Set by an A/D strobe, and indicates that a conversion isin progress. The bit
Is cleared at end of conversion, and any trigger while the bit is set will cause
an error condition.

. Bit4- Ext. Trig

This bit reflects the status of the external trigger pin (pin 25 of the user
connector).

Bits3to 0 - A/D Data (AD)
The four higher bits of 12-bit data from an A/D conversion.
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ADCCR - A/D Control/Channel Register (Offset 2)

The ADCCR contains channel address bits, A/D clock control bits aswell as
DMA and interrupt enable bits. The bit functions of the ADCCR are shown in
Figure5 - 4.

CH3 CH1  INTERRUPT EN. STROBE SEL
7 6 5 4 3 2 1 0
| | | |

CH2 CHO DMA EN. STROBE

Figure5-4. A/D Control/Channel Register

a. Bits7to4 - Channd (CH)

These bits specify afour bit channel address. Depending on the A/D mode,
the channel specified by these four bits either replaces the current channel list,
Is added to the current channdl list, or isignored. The A/D modeis set in the
ADMDE register, discussed in the next section. The channel list isalso
discussed in detail in that section.

On read, these bits represent the channel at the head of the channel list, not
the most recently written channel value. This channel will be converted on
the next A/D strobe.

b. Bit 3- Interrupt Enable

If the interrupt enable bit or IGATEO (Bit 0 in the IGATE Register [Offset
19)]) is s&t, then interrupts will be generated under one of three conditions:

(i) The end of each A/D conversion.
(i) On each pulse from the uncommitted counter/timer.
(iii) The end of aDMA block.

(iv) External Trigger (This option will only be available on the REV1C
Board.

(V) External Clock (This option will only be available on the REV 1C
Board.

The sdlection between these conditions is software selected, as described in
Chapter 3.

This bit is controlled by the program in use and is cleared on power up. All
interrupts are disabled when this bit is cleared.
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Bit 2- DMA Enable

DMA operations are controlled by the combination of bit 2, and the DMA
mode bit in the ADMDE register. Thisinteraction of the DMA enable bit and
the DMA mode bit is explained in the description of the ADMDE register.

. Bit 1- Strobe Select (STBC)

This bit controls the source of A/D strobes to the A/D converter. If it isset,
then software strobes are used. Software strobes are generated by toggling
the SSTB hit (bit 0). If the STBC bit is cleared, then A/D clock pulses are
used to start A/D conversion cycles. A/D clock pulses may be generated
from the A/D clock prescaler/divider combination, or from an external source.

Bit O - Strobe (SSTB)

Bit O of the ADCCR isthe software strobe bit. If the STBC bit is set, then a
software strobe is generated by taking the strobe bit high, then low. If the
STBC hit islow, then the SSTB hit isignored.

WHENEVER YOU CHANGE THE
STATE OF THE STBC BIT, THE
SSTB BIT MUST BE 0 (CLEARED).
IF THE SSTB BIT ISNOT CLEAR,
SPURIOUS A/D CONVERSION
CYCLESMAY BE GENERATED.

ADMDE - A/D Mode Register (Offset 3)

The ADMDE register contains A/D mode selection bits, the error reset control

bit

and the DMA mode control bit. The bit functions of the ADMDE register are

shown in Figure 5 - 5.

If your application requires 100% compatibility with older PC26, PC104-30 or
PC39 boards, you should write the value 92 (hex) to this register.
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1 0 DMA MODE MD1
| | |
7 6 5 4 3 2 1 0
| | | |
0 1 ERROR RESET  MDO

Figure5-5. A/D Mode Register

. Bit 7- Reserved (1)

For compatibility with future products, you must write a1 to thishit. The
results of reading this bit are undefined.

. Bit 6 - Reserved (0)

For compatibility with future products, you must write a0 to thishit. The
results of reading this bit are undefined.

. Bit 5- Reserved (0)

For compatibility with future products, you must write a0 to thishit. The
results of reading this bit are undefined.

. Bit 4 - Reserved (1)

For compatibility with future products, you must write alogical 1 to this bit.

The results of reading this bit are undefined.

. Bit 3- DMA Mode

The table below describes the effect of the various combinations of the DM
enable bit in the ADCCR. There are four possible states:

A
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Enable
Bit

Mode
Bit

Description

Chapter 5: Register Structure

Disable DMA. The PC104-30 DMA request
lines are held tri-state.

Swap on TC. Thismode is used during dual
channel DMA. On each TC pulse, the DMA
enable bit is set, and the PC104-30's interna
block flip-flop istoggled. The PC104-30
hence begins DMA on the next DMA channel.

Normal DMA. This mode can be used for
normal single channel DMA. TC pulses are
ignored. This mode can be used for "circular
buffer" applications where DMA runs
continuoudly.

Terminateon TC. The PC104-30 switches
itself to this state from the O-1 state. On the
next TC pulse, all DMA activities are halted.
Thisis the recommended mode for single
channel DMA transfers.

End of DMA block interrupts are produced by the DMA block toggle signal
described above. Hence, to generate DMA interrupts, the PC104-30 must be
programmed for "Swop on TC" mode operation.

f. Bit 2- Error Reset
Writing a 1 to this bit clears the error detection bit in the ADDSR.

5-10
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g. Bitsland O- Mode (MD)

The two mode bits set the A/D conversion mode. The A/D conversion mode
sets the channel list mode, selects the trigger mode and enables or disables the

FIFO buffer. The following table details the effect of the various modes.

Mode Bits Channd Trigger FIFO
List Mode| Mode Mode
MD1 | MDO
0 0 Ignored Normal Enabled
0 1 Ignored Burst Enabled
1 0 Replace Normal Disabled
1 1 Add - Disabled

I. Channd List Mode

There are three possible channel list modes:. replace, ignore and add.

Replace. In replace mode, the current channel list is cleared, and the
channel value written to the ADCCR register is inserted into the head

of thelist. Thisentry isthen the only value in the channdl list.

Ignore. Inignore mode, the channel bitsin the ADCCR register have
no effect. Thisisused to change control bits (for example the DMA

and interrupt enable bits) without modifying the current channel list.

Add. In add mode, the channel value written is added to the current

channdl list.

ii. Trigger Mode. Trigger mode was discussed extensively in Chapter 2.

Either normal or burst (block) mode can be selected. Note that in block
mode, simultaneous sample and hold operation is active.

lii. FIFO Mode. The FIFO buffer can be either enabled or disabled. Note
that disabling the FIFO buffer resetsit, destroying all data currently stored

init.
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PRESCALER - A/D Clock Prescaler Register (Offset 4)

Thisregister is used to program the A/D clock prescaler. Before it can be used,
the counter must be configured by writing the appropriate mode setting byte to
the counter control register, TMRCTR, described later. The counter can be
configured either as abinary or BCD counter, athough binary mode is normally
used.

The counter can be configured into several operating modes, as discussed in the
description of the TMCTR register. Default mode setting is mode 2.

The input to the prescaler is set to either the 2 MHz (default) or 8 MHz master
clock of the PC104-30.

Thisregister isregister O (counter 0) of the 8254 on the PC104-30 board. The
bit layout of the prescaler is shown in Figure 5 - 6.

PR7 PR5 PR3 PR1

PR6 PR4 PR2 PRO

Figure5- 6. Prescaler Register

a. Bits7to0 - Prescaler Data (PR)

The prescaler register can be configured to read/write either the high byte of
the counter, the low byte of the counter, or both bytes in sequence. The
normal configuration isto write both bytes. In this case the LSB iswritten
first, then the MSB.

It isimportant to always read/write two

6 bytes from the counter if it is configured
for 16-bit operation. Failing to dothis
can result in invalid data.
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DIVIDER - A/D Clock Divider Register (Offset 5)

The divider register is used to program the A/D clock divider. Beforeit can be
used, the counter must be configured by writing the appropriate mode setting
byte to the counter control register, TMRCTR, described later. The counter can
be configured either as a binary or BCD counter, athough binary modeis
normally used.

The counter can be configured into several operating modes, as discussed in the
description of the TMCTR register. Default mode setting is mode 2.

The input to the clock divider is aways the output from the A/D clock prescaler.

Thisregister isregister 1 (counter 1) of the 8254 on the PC104-30 board. The
bit layout of the divider shown in Figure5 - 7.

DIVY DIV5 DIV3 D] AVAR

DIV6 Div4 DIV2 DIVO

Figure5-7. A/D Clock Divider Register

a. Bits7to0- A/D Clock Divider Data (DIV)

The clock divider register can be configured to read/write either the high byte
of the counter, the low byte of the counter, or both bytesin sequence. The
normal configuration isto write both bytes. In this case the LSB iswritten
first, then the MSB.

It isimportant to always read/write two

6 bytes from the counter if it is configured
for 16-bit operation. Failing to do this
can result in invalid data.
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USR_CNT - User Counter Register (Offset 6)

Thisregister is used to program and to read the user configurable counter/timer.
Before it can be used, the counter must be configured by writing the appropriate
mode setting byte to the counter control register, TMRCTR, described later. The
counter can be configured either as abinary or BCD counter, although binary
mode is normally used. The clock and gate source for the counter should also be
configured using the CLKSRC register (Offset 30).

The counter can be configured into several operating modes, as discussed in the
description of the TMCTR register. Default mode setting is mode 2.

Thisregister isregister 2 (counter 2) of the 8254 on the PC104-30 board. The
bit layout of the USR_CNT register isshown in Figure 5 - 8.

us7 uss us3 uUSs1

7 6 5 4 3 2 1 0

US6 us4 us2 uSso

Figure5- 8. User Counter Register

a. Bits7to0- User Counter Data (US)

The user counter register can be configured to read/write either the high byte
of the counter, the low byte of the counter, or both bytesin sequence. The
normal configuration isto read both bytes. In thiscasethe LSB isread first,
then the M SB.

It isimportant to always read/write two bytes
from the counter if it is configured for 16-bit
operation. Failing to do this can result in
invalid data.
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The timer control register is used to configure the three 16-hit counters on the
PC104-30 board. It isregister 3 (Mode word) of the 8254 on the board. If you

intend to program the 8254 extensively, you should obtain a copy of the data

sheet for an 8254 type counter/timer.

The register layout is shown in Figure 5 - 9.

SC1

RL1 M2 MO

7

SCO RLO M1 BCD

Figure5-9. Timer Controller Register

a. Bits7 and 6 - Select Counter (SC)
These two bits are used to select the counter to be configured and function as

follows:
SC1 SCO Function

0 0 Select counter O (A/D clock prescaler). Therest
of the information in the byte written is used to
configure the prescaler.

0 1 Select counter 1 (A/D clock divider). The rest of
the information in the byte written is used to
configure the divider.

1 0 Select counter 2 (User configured counter/timer).
The rest of the information in the byte written is
used to configure the user counter.

1 1 Reserved; Do not use.
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b. Bits5and 4 - Read/Load (RL)

Bits 5 and 4 are used to configure how the counter is read and written. The
meaning of the various bit combinationsis as follows:

RL1 | RLO Function

0 O | Counter Latch. The selected counter is latched.
Thisis used to read the contents of a counter while
the clock of the counter in question is active. |If
you intend to use this function, consult the 8254
data sheet for full details.

0 1 | Read/write LSB only. All read/write operations
will read/ write only the LSB (least significant
byte) of the selected counter.

1 0 | Read/write MSB only. All read/write operations
will read/write only the MSB (most significant
byte) of the selected counter.

1 1 | Read LSB/MSB. Boththe LSB and MSB of the
counter are read/written. The LSB is read/written
first, then the MSB. Note that both bytes must
always be read/written. Reading/writing only one
byte will cause unpredictable results.
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c. Bits3to1l- Mode (M)

The counters can be programmed into various modes, as described below.
The normal mode of operation for counters 0 and 1 (the A/D prescaler and
divider) ismode 2. The mode for counter 2 (the user configurable counter)
depends on its intended application.

Mode Bits Mode Description
(M2M1MO)

0 0O Mode O, interrupt on terminal count. After the mode byteis
written, the output islow. Once a count value is written, the
output remains low until the counter counts down to 0. The
output then goes high, and remains high until a new count or
mode is written to the counter. The gate input of the counter
disables counting when low. This mode can be used to
generate a positive edge on the external output after a
programmable time or, if the board is jumpered for timer
interrupts, to generate an interrupt after a programmable time.
Mode O is also used to count events or frequency.

0 0 1 Mode 1, programmable one shot. Any rising edge on the
clock input to the counter causes the output of the counter to
go low for the number of clock cycles programmed into the
counter. This mode can be used to generate a pulse of
programmable length to externa circuitry on A/D conversion.

0 1 0 Mode 2, rate generator. The output of the counter goes low
for one clock period in every N clocks, where N is the number
programmed into the counter. Thisisthe normal mode for the
A/D prescaler and clock divider. The gate input of the counter
disables counting when low. This mode can also be used in
the configurable counter to generate an output frequency, or to
generate a periodic interrupt.

0 11 Mode 3, sgquare wave generator. The output of the counter
goes low for N/2 clocksin every N, where N is the number
programmed into the counter. The counter hence generates
square waves. The gate input of the counter disables counting
when low. This mode is normally used in the uncommitted
timer to generate an output frequency. Note that the minimum
value of N isfour.
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M ode Bits
(M2M1MO)

Mode Description

1 00

Mode 4, software triggered strobe. After the mode byte or a
count value is written, the output is high. The output remains
high until the counter counts down to 0. The output then goes
low for one clock period. The gate input of the counter
disables counting when low. This mode can be used to
generate a pulse on the external output after a programmable
time.

Mode 5, hardware triggered strobe. After the mode byte or a
count value is written, the output is high. The counter begins
counting down after arising edge on the gate input. When the
count reaches 0, the output goes low for one clock period.
This mode can be used to generate a pulse on the external
output after a programmable time.

d. BitO-BCD

If thisbit is O, the counter is configured as a binary counter. If itis1, the
counter is configured as a BCD counter. Note that in either case the counter
Is adown counter.
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DIOPO - Digital I1/0 Port 0 (Offset 8)

Thisregister isdigital 1/0 port O (port A). It can be operated in one of several
modes, as discussed in Chapter 4. The modeis set in the DIOCNTRL register,
described below. The layout of the DIOPO register is shown in Figure 5 - 10.

DAY DA5 DA3 DAl

DA6 DA4 DA2 DAO

Figure5-10. Digital I/0O Port O Register

a. Bits7to0- Digital I/0 Port 0 (DA)

These bits are port 0 of the 8255 on the PC104-30 board. Depending on the
port mode, the bits reflect the status of the I/O lines of the port in question.
These lines may be inputs, outputs, bi-directional or handshake lines,
depending on mode. The various modes are discussed in detail in Chapter 4,
and in the description of the DIOCNTRL register.

DIOP1 - Digital I/0O Port 1 (Offset 9)

Thisregister isdigital 1/0 port 1 (port B). It can be operated in one of severa
modes, as discussed in Chapter 4. The modeis set in the DIOCNTRL register,
described below. The layout of the DIOPL register is shown in Figure 5 - 11.

DB7 DB5 DB3 DB1

DB6 DB4 DB2 DBO

Figure5-11. Digital I/0O Port 1 Register
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a. Bits7to0- Digital I/0O Port 1 (DB)

These bits are port 1 of the 8255 on the PC104-30 board. Depending on the
port mode, the bits reflect the status of the I/O lines of the port in question.
These lines may be inputs, outputs, bidirectional or handshake lines,
depending on mode. The various modes are discussed in detail in Chapter 4,
and in the description of the DIOCNTRL register.

DIOP2 - Digital 1/0 Port 2 (Offset 10)

Thisregister isdigital 1/0 port 2 (port C). It can be operated in one of severa
modes, as discussed in Chapter 4. The modeis set in the DIOCNTRL register,
described below. The layout of the DIOP2 register is shown in Figure 5 - 12.

DC7 DC5 DC3 DC1

7 6 5 4 3 2 1 0

DC6 DC4 DC2 DCO

Figure5-12. Digital I/0O Port 2 Register

a. Bits7to0- Digital 1/0 Port 2 (DC)

These bits are port 2 of the 8255 on the PC104-30 board. Depending on the
port mode, the bits reflect the status of the I/O lines of the port in question.
These lines may be inputs, outputs, bi-directional or handshake lines,
depending on mode. The various modes are discussed in detail in Chapter 4,
and in the description of the DIOCNTRL register.
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DIOCNTRL - Digital I/O Control (Offset 11)

Thisregister can either be used to control the mode of the three digital 1/0O ports,
or to set and reset individua bitsin port C. Thisisthe control register of the
8255 on the PC104-30 board. The various possible modes were described in
Chapter 4. If you intend to program the 8255 extensively, you should also obtain
a data sheet for an 8255 type device for further information.

The layout of thisregister isshown in Figure 5 - 13. Note that the register
function and layout depends on the setting of bit 7.

1 MDAO  PORT CUPPER  PORT B
| | | |
7 6 5 4 3 2 1 0
[ [ [ [
MDA1 PORT A MDBO PORT C LOWER
0 BSEL2 BSELO
| | | |
7 6 5 4 3 2 1 0
[ [ [ [
BSEL1 D

Figure5 - 13. Digital 1/0 Control Register

a. Bit 7 - Function Sdlect

If thisbit is 1, theregister isin configuration mode. If the bitisO, thenitisin
bit set/reset mode.
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Configuration Mode

a. Bits6and 5- Group A Mode Set (MDA)

These two bits set the mode of the group A ports. These are port A, and the
upper nibble of port C. The bit combinations are as follows:

MDAl MDAO Mode
0 0 Mode 0, smple |/O.
0 1 Mode 1, strobed 1/0.
1 0 Mode 2, strobed bi-directional 1/0.
1 1 Reserved; do not use.

b. Bit 4- Port A Input

If thisbit is set, then port A functionsas an input. If itis zero, then port A is
an outpuit.

c. Bit 3-Port C Upper Input

If thisbit is set, then the group A portion of port C (the upper nibble)
functions as an input. If it is zero, then the upper nibble of port Cisan
output.

d. Bit 2- Group B Mode Set (MDB)

This bit sets the mode of the group B ports. These are port B, and the lower
nibble of port C. The bit settings are as follows:

MDBO Mode
0 Mode 0, smple |/O.
1 Mode 1, strobed 1/0.

e. Bit 1- Port B Input

If thisbit is set, then port B functions as an input. If it iszero, then port B is
an outpuit.
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f. Bit 0- Port C Lower Input

If this bit is set, then the group B portion of port C (the lower nibble)
functionsas an input. If it iszero, then the lower nibble of port Cisan
output.

Bit Set/Reset Mode
a. Bits61to4 - Reserved

The content of these bitsisignored.
b. Bits3to 1 - Bit Select (BSEL)

The BSEL bits serve to select the bit in port C which isto be modified. A

code of 000 selects bit 0, a code of 001 selects bit 1, etc.
c. Bit 0- Data (D)
The data bit represents the value to which the selected bit will be set.

DADATLO - DACO Register (Low Byte) (Offset 12)

Thisregister is used to hold the four lower bits of the 12-bit code |oaded into

DACO by software for D/A conversions. Datais left justified and is transferred

to the output when this register iswritten. Figure 5 - 14 shows the register
layout.

DA3 DAl

DA2 DAO

Figure5-14. DACO Low Byte Data Register

a. Bits7to4 - DACO Data (DA)
These bits are the LSB of DACO data.
b. Bits3to 0 - Not Used
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DADATHO - DACO Register High Byte (Offset 13)

DADATHO high byte holds the eight higher bits of the software-loaded 12-bit
code for D/A conversion. Bit 7isthe MSB. Dataisleft justified. Note that
changes to thisregister are not reflected in the output until the low byte register is
written. The layout of thisregister isshown in Figure 5 - 15.

DA11l DA9 DA7 DA5

7 6 5 4 3 2 1 0

DA10 DA8 DA6 DA4

Figure5-15. DACO High Byte Data Register

a. Bits7to0- DACO Data (DA)
These eight bits are the MSB of the DACO data.

DADATL1 -DAC1 Register (Low Byte) (Offset 16)

Thisregister is used to hold the four lower bits of the 12-bit code |oaded into
DACL by software for D/A conversions. Datais left justified and is transferred
to the output when this register iswritten. Figure 5 - 16 shows the register
layout.

DA3 DA1

DA2 DAO

Figure5-16. DACI Low Byte Data Register
a. Bits7to4 - DAC1 Data (DA)

These bits are the LSB of DAC1 data
b. Bits3to 0 - Not Used
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DADATHL1 - DAC1 Register High Byte (Offset 17)

DADATHL1 high byte holds the eight higher bits of the software-loaded 12-bit
code for D/A conversion. Bit 7isthe MSB. Dataisleft justified. Note that
changes to thisregister are not reflected in the output until the low byte register is
written. The layout of thisregister isshown in Figure5 - 17.

DA11l DA9 DA7 DA5

7 6 5 4 3 2 1 0

DA10 DA8 DA6 DA4

Figure5-17. DACI High Byte Data Register

a. Bits7to0- DACL1 Data (DA)
These eight bits are the MSB of the DACL data.

IMUX — DMA/IRQ Config Register (Offset 18)

The IMUX Register in conjunction with the IGATE Register (Offset 19) is used
to select the DMA request Channel and the IRQ Channel. The bit functions of
the IMUX are shownin Figure 5 - 3.

IMUX5 IMUX3 IMUX1

7 6 5 4 3 2 1 0

IMUX6 IMUX4 IMUX2 IMUXO
Figure5-18. A/D Data/Status Register
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a. Bit 7 - Reserved

Reserved. In order to maintain compatibility, write a 0 to this bit. Reading this
bit is undefined.

b. Bit6to5-1MUX6to IMUX5

These hits in conjunction with Bit 2 of the IGATE Register [Offset 19] is
used to select the DMA request Lines of the Secondary DMA Channel. The
Table below describes the bit combinations required to set the Secondary
DRQ Channels:

IGATE2 IMUX6 | IMUX5 | DRQB
1 0 0 5
1 0 1 6
1 1 0 7
1 1 1 X
0 X X Tri-State

Note that the Power Up default isno DMA Channels selected. In other words
the DMA Channdl istri-stated (Not connect) from the BUS.

c. Bit4to3-IMUX 4toIMUX3

These hitsin conjunction with Bit 1 of the IGATE Register [Offset 19] is
used to select the DMA request Lines of the Primary DMA Channel. The
Table below describes the bit combinations required to set the Primary DRQ
Channéls:

IGATEL IMUXA4 IMUX3 DRQ A
1 0 0 5
1 0 1 6
1 1 0 7
1 1 1 X
0 X X Tri-State

Note that the Power Up default isno DMA Channels selected. In other words
the DMA Channdl istri-stated (Not connect) from the BUS.
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d. Bits2to0-1MUX2to IMUXO

These hits in conjunction with Bit O of the IGATE Register [Offset 19] is
used to select the Interrupt Request Lines. The Table below describes the bit
combinations required to set the Interrupt Request Line:

IGATEO IMUX?2 IMUX1 IMUXO IRQ

1 0 0 0 2

1 0 0 1

1 1 1 0

1 1 1 1

1 1 0 0 10

1 1 0 1 11

1 1 1 0 12

1 1 1 1 15

0 X X X Tri-State

Note that the Power Up default is no IRQ Channel selected. In other words
the IRQ Lineistri-stated (Not connect) from the BUS.

IGATE — DACK/Gate Control Register (Offset 19)

The DAC/GATE Register in conjunction with the IMUX Register (Offset 18) is
used to select the DMA request Channel and the IRQ Channel. Furthermore, the
DACK/GATE register also configures the Primary/Secondary DMA
Acknowledge Lines. The bit functions of the IGATE Register are shown in
Figure5 - 3.

DA|CKIN3 DACKIN1 IGATE3 |GATE1

7 6 5 4 3 2 1 0

DACKIN2 DACKINO IGATEZ2 IGATEO
Figure5-19. A/D Data/Status Register
a. Bit 7- Reserved

Reserved. In order to maintain compatibility, write a 0 to this bit. Reading this
bit is undefined.
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b. Bit 6to 5 DACKIN3to DACKIN2

These bits are used to set the DACK Input Lines of the Secondary DMA
Channel. The Table below describes the bit combinations required to set the
Secondary DACK Channels:

DACKIN3 | DACKIN2 | 2" DACK CHAN
0 0 N/C
0 1 DACKS
1 0 DACK4
1 1 DACK3

Note that the Power Up default sets DACKIN3 and DACKINZ2 to 0. This
implies that none of the DACK Channels are selected.

c. Bit 4to3- DACKIN1to DACKINO

These hits are used to set the DACK Input Lines of the Primary DMA
Channel. The Table below describes the bit combinations required to set the
Primary DACK Channédls:

DACKIN1 | DACKINO | 1 DACK CHAN
0 0 N/C
0 1 DACKS5
1 0 DACK4
1 1 DACK3

Note that the Power Up default sets DACKIN1 and DACKINO to 0. This
implies that none of the DACK Channels are selected.

d. Bit2 —1GATE2

This bit in conjunction with Bits 5 and 6 of the IMUX Register [Offset 18] is
used to select the DMA Request lines of the Secondary DMA Channel. The
Table below describes the bit combinations required to set the Secondary
DMA Channel:

IGATE?2 IMUXG6 IMUXS5 DRQB
1 0 0 5
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1 0 1 6
1 1 0 7
1 1 1 X
0 X X Tri-State

Note that the Power Up default on IGATEZ2 is 0 which disables DMA
Channel selection. In other words the DMA Channel istri-stated (Not
connect) from the BUS.

e. Bitl —IGATE1

This bit in conjunction with Bits 4 and 3 of the IMUX Register [Offset 18] is
used to select the DMA Request lines of the Primary DMA Channel. The
Table below describes the bit combinations required to set the Primary DMA
Channdl:

IGATEL IMUXA4 IMUX3 DRQ A
1 0 0 5
1 0 1 6
1 1 0 7
1 1 1 X
0 X X Tri-State

Note that the Power Up default sets IGATEL to 0 which disables DMA
Channel selection. In other words the DMA Channel istri-stated (Not
connect) from the BUS.
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f. Bit0O —IGATEO

This bit in conjunction with Bits 2 to 0 of the IMUX Register [Offset 18] is
used to select the Interrupt Request lines. The Table below describes the bit
combinations required to set the Interrupt Request Lines:

IGATEO IMUX?2 IMUX1 IMUXO IRQ

1 0 0 0 2

1 0 0 1

1 1 1 0

1 1 1 1

1 1 0 0 10

1 1 0 1 11

1 1 1 0 12

1 1 1 1 15

0 X X X Tri-State

Note that the Power Up default sets IGATEO to 0. This disables the IRQ
Channels from being selected. In other words the IRQ Line s tri-stated (Not
connect) from the BUS.
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DADATL2 -DAC2 Register (Low Byte) (Offset 20)

Thisregister is used to hold the four lower bits of the 12-bit code |oaded into
DAC2 by software for D/A conversions. Datais left justified and is transferred
to the output when this register iswritten. Figure 5 - 16 shows the register
layout.

DA3 DA1

DA2 DAO

Figure5-20. DAC2 Low Byte Data Register

b. Bits7to4—-DAC2 Data (DA)
These bits are the LSB of DAC2 data.
c. Bits3to0- Not Used

DADATH2 — DAC2 Register High Byte (Offset 21)

DADATH2 high byte holds the eight higher bits of the software-loaded 12-bit
code for D/A conversion. Bit 7 isthe MSB. Dataisleft justified. Note that
changes to thisregister are not reflected in the output until the low byte register is
written. The layout of thisregister isshownin Figure5 - 17.

DA11l DA9 DA7 DA5

7 6 5 4 3 2 1 0

DA10 DA8 DA6 DA4

Figure5-21. DAC2 High Byte Data Register

b. Bits7to0—-DAC2 Data (DA)
These eight bits are the MSB of the DAC2 data.

DADATL3 -DAC1 Register (Low Byte) (Offset 22)
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Thisregister is used to hold the four lower bits of the 12-bit code |oaded into
DACS3 by software for D/A conversions. Datais left justified and is transferred
to the output when this register iswritten. Figure 5 - 16 shows the register
layout.

DA3 DAL

DA2 DAO

Figure5-22. DAC3Low Byte Data Register

c. Bits7to4—-DAC3Data (DA)
These bits are the LSB of DAC3 data
d. Bits3to 0 - Not Used

DADATH3 — DAC3 Register High Byte (Offset 23)

DADATHS3 high byte holds the eight higher bits of the software-loaded 12-bit
code for D/A conversion. Bit 7isthe MSB. Dataisleft justified. Note that
changes to thisregister are not reflected in the output until the low byte register is
written. The layout of thisregister isshown in Figure5 - 17.

DA11l DA9 DA7 DA5

DA10 DA8 DAG6 DA4

Figure5- 23. DAC3 High Byte Data Register

c. Bits7to0- DAC3 Data (DA)
These eight bits are the MSB of the DAC3 data.

GAINREG - Gain Read Back and Board Type Register (Offset 24)

The GAINREG register reflects the gain setting for the current input channel and
contains bits that may be used to determine the model of the board. The current
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input channel can be found by reading the ADCCR register. The layout of this
register isshown in Figure 5 - 24. Note that only the F, FA, G and GA models
support programmable gain.

Channel gainis set in the GMEMO, GMEM 1, GMEM2 and GMEM3 registers.

DET3 DET1 GB

DET2 DETO GA

Figure5-24. GAINREG Register

a. Bitsland 0- Gain (GA and GB)
These bits reflect the gain setting of the current channel.
b. Bits3and 2 - Unused
Bits 3 and 2 are not used. The result of reading these bits is undefined.
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c. Bits7to4- Model (DET3, DET2, DET1 AND DETO)

These bits can be used to determine what model of F/G is present as shown in
the following table.

Board Model DET3-0
Reserved 0000
PC104-30GA 0001
PC104-30G 0010
Reserved 0011
Reserved 0100
Reserved 0101
Reserved 0110
PC104-30FA 0111
PC104-30F 1000
Reserved 1001
Reserved 1010
Reserved 1011
Reserved 1100
Reserved 1101
Reserved 1110
Reserved 1111
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GMEMO - Gain Memory 0 Register (Offset 24)

The GMEMO register holds the programmable gain settings for channels 0, 4, 8
and 12. The layout of this register is shown in Figure 5 - 25.

For each channel, the gain is set by two bits, GA and GB, asfollows:

GB GA Gain Setting
0 0 1
0 1 10
1 0 100
1 1 1000

GI|312 GlBS GI|34 GI|30
7 6 5 4 3 2 1 0
| | | |
GA12 GAS8 GA4 GAO

Figure5-25. GMEMO Register

The gain of the current channel can be read back from the GAINREG register.

a. Bits1land 0- Channel 0 Gain (GB0O and GAO)
Channel 0 gain setting bits.
b. Bits3 and 2 - Channel 4 Gain (GB4 and GA4)
Channel 4 gain setting bits.
c. Bits5and 4 - Channel 8 Gain (GB8 and GAS8)
Channel 8 gain setting bits.
d. Bits1land O0- Channd 12 Gain (GB12 and GA12)
Channel 12 gain setting bits.
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GMEML1 - Gain Memory 1 Register (Offset 25)

The GMEM1 register holds the programmable gain settings for channels 1, 5, 9
and 13. The layout of thisregister is shown in Figure 5 - 26.

Gain codes are discussed in the description of the GMEMO register.

GB13 GB9 GB5 GB1

7 6 5 4 3 2 1 0

GA13 GA9 GA5 GAl

Figure5-26. GMEM 1 Register

a. Bitsland 0- Channel 1 Gain (GB1 and GA1)
Channel 1 gain setting bits.

b. Bits3 and 2 - Channel 5 Gain (GB5 and GAD5)
Channel 5 gain setting bits.

c. Bits5and 4 - Channel 9 Gain (GB9 and GA9)
Channel 9 gain setting bits.

d. Bits1land 0- Channel 13 Gain (CB13 and GA13)
Channel 13 gain setting bits.
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GMEM2 - Gain Memory 2 Register (Offset 26)

The GMEM2 register holds the programmable gain settings for channels 2, 6, 10
and 14. The layout of thisregister is shown in Figure 5 - 27.

Gain codes are discussed in the description of the GMEMO register.

GB14 GB10 GB6 GB2

7 6 5 4 3 2 1 0

GAl4 GA10 GAG6 GA2

Figure5-27. GMEM2 Register

a. Bitsland 0- Channel 2 Gain (GB2 and GA2)
Channel 2 gain setting bits.

b. Bits3 and 2 - Channel 6 Gain (GB6 and GAb)
Channel 6 gain setting bits.

c. Bits5and 4 - Channel 10 Gain (GB10 and GA10)
Channel 10 gain setting bits.

d. Bitsland O0- Channdl 14 Gain (GB14 and GA14)
Channel 14 gain setting bits.
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GMEMS3 - Gain Memory 3 Register (Offset 27)

The GMEM3 register holds the programmable gain settings for channels 3, 7, 11
and 15. The layout of thisregister is shown in Figure 5 - 28.

Gain codes are discussed in the description of the GMEMO register.

GB15 GB11 GB7 GB3

7 6 5 4 3 2 1 0

GA15 GAll GA7 GA3

Figure5-28. GMEM 3 Register

a. Bitsland 0- Channel 3 Gain (GB3 and GA3)
Channel 3 gain setting bits.

b. Bits3 and 2 - Channel 7 Gain (GB7 and GA7)
Channel 7 gain setting bits.

c. Bits5and 4 - Channel 11 Gain (GB11 and GA11)
Channel 11 gain setting bits.

d. Bits7 and 6 - Channel 15 Gain (GB15 and GA15)
Channel 15 gain setting bits.
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Configuration Registers

These registers replace many of the jumpers found on the older series boards.

All these registers default to O on power up or reset unless otherwise specified.

ADCCFG - A/D Configuration Register (Offset 28)

The ADCCFG register holds the interrupt source, input signal range and input
signa mode. Theregister iswrite only and the relevant bits are shown in Figure

5-29.
RES

RES

INT1 BIP

7

6

5

4

3 2 1 0

RES

INT2

INTO DIFF

Figure5-29. ADCCFG Register

The configuration of the interrupt source bitsis as follows:

Bit Bit Bit Interrupt Configuration
INT2 INT1 INTO
0 0 0 No interrupt source
0 0 1 End of conversion
0 1 0 End of DMA block
0 1 1 Every counter/timer pulse
1 0 0 Externa Trigger*
1 0 1 External Clock*
1 1 0 Reserved
1 1 1 Reserved

Note: * Externa Trigger and Externa Clock as an Interrupt Source will only be
available in the PC104-30 Rev 1C Version
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EDR_SetInterruptSource programs these bits as follows:

Mode INT1 INTO
EDR_INT_ADIN 0 1
EDR_INT_TC 1 0
EDR_INT_COUNTER 1 1

The A/D input range is configured as follows:

Input Signal Range
LK1 Bit BIP G, GA F, FA
1-2 0 -5V to +5V -5V to +5V
1-2 1 oV to +10V -10V to +10V
2-3 0 -10V to +10V -5V to +5V
2-3 1 oV to +10V -10V to +10V

Note that LK1 is not present on the PC104-30Fx boards. Only the BIP bit
controls the A/D ranges.

EDR_SetADInRange sets or clears this bit depending on the desired range and
board model.

The DIFF bit configures the A/D inputs for:
DIFF = 1 - differentia input signal.
DIFF =0 - single ended input signa
The DIFF bit is configured by EDR_SetADInType
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DACCFG - D/A Configuration Register (Offset 29)

Thisregister isthe mode register in the D/A converter. The register iswrite only
and the relevant bits are shown in Figure 5 - 30. EDR_SetDA OutRange
configures this register.

GO G2 MO M2

7 6 5 4 3 2 1 0

Figure5 - 30. DACCFG Register

a. BitsG0to G3
Output gain setting bits.
b. BitsM0toM3

These hits set the output mode of each of the four DACs (DA CO through
DACS3 respectively).

The following table shows the configuration for each combination of M and G
bits.

Gx M x Configuration
0 0 oV to 10V
0 1 -5V to +5V
1 0 oV to +20V
1 1 -10V to +10V

CLKSRC - Clock Source Configuration Register
(Offset 30)
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The register format is shown in Figure 5 - 31.

MASCLK CEN1 CLK1 ADC1

7 6 5 4 3 2 1 0

ECLK CENO CLKO ADCO

Figure5- 31. CLKSRC Register

a. BitsADC 1 and ADCO

The ADC 1 and ADCO hits define the A/D clock trigger source as shown
below.

ADC | ADC Resulting Configuration

Internal clock to A/D clock trigger and to external trigger.

External trigger disconnected, internal clock to A/D

clock/trigger.

1 0 External trigger to A/D clock/trigger, internal clock
disconnected.

1 1 External trigger to gate 1, internal clock to A/D clock/trigger.

Internal clock isthe output from
OUT1 of the counter/timer. Gatelis

the gate of the counter/timer.

b. BitsCLK1 and CLKO

These bits configure the clock source for the counter/timer as shown in the
table below.
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CLK1 CLKO Resulting Configuration
0 0 No clock source (grounded).
0 1 Externa clock as source.*
1 0 Clock divider output (OUT1) as clock source.
1 1 Master clock (2 or 8 MHZz) as clock source.

* If bit ECLK = 0, the counter/timer clock source is disabled.
c. ECLK Bit
The ECLK hit controls the external bit as follows:
If ECLK =0 - externa clock is output.
If ECLK =1 - external clock isinput.
d. BitsCEN1 and CENO

These hits control the enabling/disabling of the counter/timer 2 (Gate 2 input).
The configuration of the bitsis as follows:

CEN | CEN Resulting Configuration
1 0
0 0 | Always enabled (pulled high).
0 1 Enabled by external clock. *
1 0 | Enabled by clock divider output (OUT1).
1 1 | Alwaysenabled (pulled high).

* ECLK must be 1.
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EDR Functionsthat Program this Register
EDR_SetADCClock Trigger configures bits ADC1 and ADCO as follows:

Mode ADC1 | ADCO
EDR_ADC_MASTER 0 0
ESR_ADC_INTERNAL 0 1
EDR_ADC _SLAVE 1 0
EDR_ADC_EXTTRIG 1 1

EDR_CTClockSource configures bits ECLK, CLK1 and CLKO as follows:

Mode CLK1 | CLKO | ECLK
EDR_CS GND 0 0 0
EDR_CS EXT 0 1 1
EDR_CS DIVIDER 1 0 0
EDR_CS 2MHZ 1 1 0

EDR_CTGateSource configures the ECLK, CEN1 and CENO bits as follows:

Mode CEN1 | CENO | ECLK
EDR CT_SOFTGATE 0 0 X
EDR_CT_EXTGATE 0 1 1
EDR_CS ENABLED 1 1 X
EDR_CT_DIVOUTPUT 1 0 X

X = not changed
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e. Bit MASCLK

This bit enables the user to sdlect either the 8 MHz clock or the 2 MHz clock
as the Master Clock. When this bit is not set, the clock sourceis2 MHz
(default). When the bit is set, the clock source is set to 8 MHz.
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Chapter 6: Programming Guide

Introduction

This chapter gives a"How To" guide to programming the PC104-30. To make
best use of the contents of this chapter, you should be familiar with the contents
of the previous chapter.

We recommend that you use our EDR Software Developers Kit to program
your board instead of writing low level code. However, if you do decide to
write your own low-level code, we strongly recommend that you study the source
code for the old drivers. This codeis found in the \PC104-30\OLD directory.
When you study this code, bear in mind that the code is written to support al the
old PC104-30 variants. Since these boards are all register compatible with the F
and G models, you can still refer to it.

Where possible, in the following guide there are references to where you can find
example code showing how to perform various functions.

Converting From Binary To Analogue Values

Anaogue data from the A/D converter is aways in the form of offset binary
code. Anaogue voltages may be calculated from the digital codes as follows:

A/D Converter Codes

a. FortheOto + 5V range:

Voltage = (Digital code)(5)/4096
b. For the-5to + 5V range:

Voltage = (Digital code - 2048)(5)/2048
c. For the-10to +10V range:

Voltage = (Digital code - 2048)(10)/2048

DACO and DAC1 Converter Codes

DACO and DACL1 are 12 bit converters. Note that the monopolar formulas given
here assume the DACINV bhit in the ADCCFG register is clear. The bipolar
formulas assumeit isset. Thisisto ensure compatibility with the old boards.
Conversion is as follows:



PC104-30F and PC104-30G Series User’s Manua Chapter 6: Programming Guide

a. For theOto + 10V range:

Voltage = (Digital code)(10)/4096
b. For the-10to +10V range:

Voltage = -(Digital code - 2048)(10)/2048
c. For the-5to +5V range:

Voltage = - (Digital code - 2048)(5)/2048
d. FortheOto 13V range:

Voltage = (Digital code)(20)/4096

DAC2 and DAC3 Converter Codes

DAC2 and DAC3 are 12 bit converters. Note that the monopolar formulas given
here assume the DACINV bhit in the ADCCFG register is clear. The bipolar
formulas assumeit isset. Thisisto ensure compatibility with the old boards.
Conversion is as follows:

e. FortheOto + 10V range:

Voltage = (Digital code)(10)/4096
f. For the-10 to +10V range:

Voltage = -(Digital code - 2048)(10)/2048
g. Forthe-5to +5V range:

Voltage = - (Digital code - 2048)(5)/2048
h. For the0to 13V range:

Voltage = (Digital code)(20)/4096

The above formulas all assumethat the
PC104-30 is calibrated as described in
Chapter 7. If you do not usethe
recommended calibration procedure, these
formulas may not apply.

Initialisation

To initialise the PC104-30, the following steps must be performed. The function
Init, supplied with the old PC104-30 driver software, performs this function.

This sequence must be followed prior to attempting any function. Note that, first,
you should write to the three configuration registers as described in Chapter 5.
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1. Write O to the IMUX and IGATE Registers (assuming Interrupts and DMA is
not used). Note that this can only be done in DOS (NOT a DOS Box under
Windows ‘95/'98/NT/2000. If you are using a Multitasking Operating System
such as Window ‘95/°98/NT or 2000 then the DMA and IRQ Parameters are
set in the Eagle Control Panel Appelate.

2. Write 92 (hex) to the A/D mode register (ADMDE).

3. Write 34 (hex) to the counter control register (TMRCTR). This sets the mode
of the A/D clock prescaler to 2.

4. Write 74 (hex) to the counter control register (TMRCTR). This sets the mode
of the A/D clock divider to 2.

5. Write B6 (hex) to the counter control register (TMRCTR). This setsthe
mode of the uncommitted counter/timer to 3.

6. Write 02 (hex) to the A/D control/channel register (ADCCR). This disables
DMA and interrupts, and sets the A/D for software strobes.

7. Write O to the digital 1/0O control register (DIOCNTRL). This configuresal
digital input lines as inputs.

8. Write 0 to the GMEMO, GMEM1, GMEM2 and GMEM3 registers. This
selects achannel gain of 1 for al input channels.

9. Wait at least 100 :s.
10.Read the high and low byte of the A/D data register.
The PC104-30 is then ready for operation.

Clearing the A/D Subsystem

Before using the A/D subsystem, it isimportant to wait for any current A/D
conversion to complete, and to clear any information in the A/D data registers.
The sequence below performs this function, as well as clearing the PC104-30's
FIFO buffer. The function Clean, supplied with the old PC104-30 driver
software, performs this function. This sequence must be followed prior to
attempting any A/D input function.

1. Write 92 (hex) to the A/D mode register (ADMDE).

2. Write 02 (hex) to the A/D control/channel register (ADCCR). This disables
DMA and interrupts, and sets the A/D for software strobes.

3. Read the high and low byte of the A/D data register.
4. Wait at least 100 :s, or until the done bit is set.
5. Read the high and low byte of the A/D data register.
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Writing to the D/A Converters

To write to the D/A converters, you must convert the required voltage to adigita
code, and then write this to the appropriate registers. Remember that, in the case
of the 12-bit converters, the code must be shifted |eft by 4 bits, and that the D/A
output is not updated until the low byte register is written.

Digital 1/0

Digital /O is performed by reading or writing the required digital valuesto the
appropriate registers. 'Y ou must however remember to configure the port in use
before reading and writing. The initialisation procedure above configures al the
digital ports asinputs.

Setting Channel Gain

The gains of channels 0, 4, 8 and 12 are set in the GMEMO register, the gains of
channedl 1, 5, 9 and 13 in the GMEM 1 register, the gains of channel 2, 6, 10 and
14 in the GMEM2 register and the gains of channel 3, 7, 11 and 15 in the
GMEM3 register. For example, to set the gain of channels 0, 1 and 4 to 1000,
and that of al other channels to 1 the following values would be used:

GMEMO 00001111 (binary)
GMEM1 00000011 (binary)
GMEM?2 00000000 (binary)
GMEM3 00000000 (binary)
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Obtaining a Single A/D Reading

To obtain asingle A/D reading under program control, proceed as follows:
1. Clear the A/D subsystem as previously described.
2. Set the channel gain as previously described.

3. Write a byte containing the address of the channel you wish to convert, with
the STBC bit set, and all other bits cleared, to the ADCCR.

4. Write the same byte, but with the SSTB bit set as well as the STBC hit, to the
ADCCR.

5. Write the same byte, but with the SSTB bit cleared, to the ADCCR.
6. Wait for the Done bit in the ADDSR to be set.
7. Read the result from the ADDSR and the ADDATL registers.

Setting the Sample Rate

Assuming that the PC104-30 isinitialised as previously described, setting the

sampling rateis smple:

1. Decide on vauesfor the A/D clock prescaler and divider. For example, to
sample at 100 kHz, you could set the prescaler to 2, and the divider to 10 (or

vice-versa). Remember that the maximum value for either the prescaler or the
divider is FFFF(hex).

2. Write the LSB of the prescaler value to the PRESCALER register, then the
MSB.

3. Writethe LSB of the divider value to the DIVIDER register, then the MSB.

The sampling rate is then set. Note that if the board is not jumpered for interna
clock, then neither of the above registers will have any effect.

The procedures Ad_prescaler and Ad_clock (in the file PC104-30S.C) show how
to perform the above functions.
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Loading the Channel List/Block Counter

The easiest way to perform multi-channel data input operations on the PC104-30,
Isto make use of the channd list. Any sequence of channels, in any order, up to
amaximum length of 31, can be loaded into the channel list. On completion of
each A/D conversion, the PC104-30 automatically loads the next channel into the
channel address register. The procedure for loading this channel list isas
follows:

1. If you are using block mode, then write (257 - N) to the BLKCNT register,
where N is the number of samples per block.

2. Clear the A/D subsystem as previously described.

3. Write thefirst channel addressto the ADCCR. All other bits except the
STBC should be cleared. The channel list now contains only the first channdl.

4. Set the A/D mode register (ADMDE) to 9F(hex). This sets the channel list
mode to add.

5. Write, in sequence, the rest of the channels to be converted to the ADCCR, as
above. Note that on read the ADCCR will reflect the first channel address
written.

6. Set the A/D mode register (ADMDE) to either 90 (hex) (for normal trigger
mode) or 91 (hex) (for block trigger mode). This sets the channel list mode to
ignore. You can now write control bits to the ADCCR without disturbing the
channel list.

The channél list is now ready for operation.

The driver procedure Ch_list_load, found in the file PC104-30S.C, shows how
the driver software performs this function.

If you need to convert only a single channel, al that isrequired is to write the
channel addressto the ADCCR. It's still agood idea to set the mode register to
90 (hex), as previously described, as this enables the PC104-30 FIFO.
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Obtaining a Series of A/D Conversions by Polled 1/0

Polled I/O is by far the smplest way to obtain a sequence of samples. Itis
however limited to about 50kHz on PC104-30 boards. The procedureis as
follows:

1. Set the sampling rate, as previously described.
2. Set the channel gain, as previously described.

3. Load the channel or channels to be converted into the channel list, and set the
block counter as previously described.

4. Setthe STBC hit inthe ADCCR to 0. Thisenables A/D strobes.

5. Wait for the A/D done bit inthe ADDSR to be set. Assoon asit is, read the
A/D result into memory.

6. Repeat step 4 until you have collected as many samples as you require.
7. When the sampling procedure is complete, set the STBC hit to 1.

The procedures S _chan (for single channel operation) and Mb_chan (for multi-
channel operations) in the file PC104-30S.C show how the old driver software
performs this function.

Interrupts

Interrupt based I/0 allows the PC's CPU to perform other tasks while the PC104-
30 acquires data. It ishowever limited to low speed applications. Throughput of
about 10 kHz istypical. Notethat if you intend to write your own interrupt
based routines, you must have a thorough understanding of both the PC and the
operating system in use. A complete description of interrupt handlers is beyond
the scope of this manual. However, the basic procedure is described below:

1. Configure the IRQ Channel you are going to use using the IMUX and IGATE
Registers

2. Set the sampling rate, as previously described.

3. Set the channel gain, as previously described.

4. Load the channel or channels to be converted into the channd list, and set the
block counter as previously described.

5. Set the PC'sinterrupt vector to the address of your interrupt handling
procedure. This procedure must read in the results of the A/D conversion, as
well as halt operations when sufficient samples have been obtained.
Remember also that the interrupt handler must send an EOI (end of interrupt)
command to the interrupt controller. In the case of a PC104-30PG using an
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interrupt level greater than 7, both interrupt controllers must receive this
command.

6. Set the interrupt enable bit inthe ADCCR to 1. This enables the PC104-30
interrupts.

7. Setthe STBC bitinthe ADCCR to 0. This enables A/D strobes. The
program can then continue with other work.

8. Assoon asan A/D conversion completes, control is passed to the interrupt
handling procedure. This continues until the interrupt handler disables
interrupts.

9. When the sampling procedure is complete, set the STBC bit to 1, and the
interrupt enable bit to O.

The procedures Mi_chan, Int_chk and Int_close in the file PC104-30S.C show
how the driver software performs this function.

Single Channel DMA

Note that the "single channel” refers to the number of DMA channels used, NOT
to the number of input channels that can be sampled. All the PC104-30 boards
described in this manual can scan multiple channels under the control of the
channdl list hardware. DMA isnormally the only way to achieve full throughput
on the various PC104-30 boards, and also allows the program to continue with
other activities while the DMA takes place.

If you intend to write your own DMA based routines, you must have a thorough
understanding of both the PC, and the operating system in use. A complete
description of DMA procedures is beyond the scope of this manual. The basic
procedure is described below:

1. Configure the Primary and Secondary DRQ and DACK Channels using the
IMUX Register [Offset 18] and the IGATE Register [Offset 19].

2. Set the sampling rate, as previously described.
3. Set the channel gain, as previously described.

4. Load the channels to be converted into the channdl list, and set the block
counter as previously described.

5. Set up the PC's DMA hardware with the address of the section of memory
into which you wish to transfer the results of the A/D conversions. Also
remember to enable the DMA level you intend to use. The DMA controller
should be programmed for demand mode operation.

6. Set the DMA enable bit inthe ADCCR to 1, and the DMA mode bit in the
ADMDE register to 1. This enables the PC104-30 DMA. In the case of the
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PC-30PG, it also setsthe DMA mode to terminate on TC. Thisis not strictly
necessary, but should be done for compatibility with Micro channel products.

7. Setthe STBC bitinthe ADCCR to 0. This enables A/D strobes. The
program can then continue with other work.

8. Assoon asan A/D conversion completes, the results of the conversion are
transferred to memory. This continues until the count value programmed into
the DMA hardware in the PC reaches 0.

9. When the sampling procedure is complete, set the STBC bit to 1, the DMA
mode bit to 0, and the DMA enable hit to O.

Note that the memory space to which the data is transferred should start on an
even byte, and that the entire memory space must be inside a single 128K

physical page.
The procedures Sd_chan (single channel operation), Mbd_chan (multi-channel

operations), Dma_chk and Dma _close in the file PC104-30C.C show how the
old driver software performs this function.

Dual Channel Gap-free DMA

The PC104-30 can perform dual channel gap-free DMA. Norma DMA can only
transfer up to 65536 samples, but dual channel DMA can transfer to the limits of
installed memory. Dua channel DMA aso has the advantage the restrictions due
to the host PC's requirement that the entire memory space must bein asingle
128K block fall away.

Dual channel gap-free DMA isvery similar to conventional DMA. The basic
procedure is as follows:

1. Configure the Primary and Secondary DRQ and DACK Channels using the
IMUX Register [Offset 18] and the IGATE Register [Offset 19].

2. Set the sampling rate, as previously described.
3. Set the channel gain, as previously described.

4. Load the channel or channels to be converted into the channd list, and set the
block counter as previously described.

5. Split the memory space into which you wish to transfer the datainto
segments. Each segment must be chosen so that only the lower 17 bits of the
physical address vary from start to end.

6. Set up the primary DMA channel with the address of the first segment, and
the secondary DMA channel with the address of the second segment. Enable
both levels. The DMA controller should be programmed for demand mode
operation.
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7. Set the DMA enable bit in the ADCCR to 0, and the DMA mode bit in the
ADMDE register to 1. This enables the PC104-30 DMA inthe swapon TC
mode.

8. Setthe STBC hitinthe ADCCR to 0. This enables A/D strobes. The
program can then continue with other work.

9. Assoon asan A/D conversion completes, the results of the conversion are
transferred to memory. This continues until the count value programmed into
the DMA hardware in the PC reaches 0.

10.0nce the primary DMA channel completes, the PC104-30 automatically
swaps to the secondary channel, and sets the DMA enable bit in the ADCCR.
Y ou must now reprogram the primary DMA channel with the address of the
next segment, and clear the DMA enable hit.

11.When the secondary DMA channel completes, the PC104-30 swaps back to
the primary DMA channel, and again sets the DMA enable bit in the
ADCCR. You must then reprogram the secondary DMA channel with the
address of the next DMA channel, and clear the DMA enable hit.

12.This process of swapping buffers continues until the last segment in the
memory space. When this occurs, rather than clearing the DMA enable bit,
you should leave it set. The PC104-30 then automatically shuts down DMA
operation at the end of the last segment.

13.When the sampling procedure is complete, set the STBC hit to 1, the DMA
mode bit to 0, and the DMA enable hit to O.

The procedures Mdh_chan, Dma_chk and Dma_close in the file PC104-30C.C
show how the old driver software performs this function.
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DMA Data Format

After DMA has completed, the format of the datain the DMA buffer isas
follows:

Bit 7 (MSB) Bit O (LSB)
Byte O Sample0 Bits7-0
Byte 1 - - | Trig Sample0 Bits11-8
Byte 2 Samplel Bits7-0
Byte 3 - - | Trig Samplel Bits11-8
Byte 4 Sample2 Bits7-0
Byte 5 - - | Trig Sample3 Bits11-8

Dealing With Extended Memory

Any version of the PC104-30 can execute DMA transfers into extended (NOT
expanded) memory. Thisisdone precisely as described above. Note however
that you will need to make use of BIOS functions to obtain this data, as your
program cannot access this memory directly under DOS.

The procedures Mde _chan, E_ mem size and Xfer_dma resin the file PC104-
30C.C show how the old driver software accesses extended memory.
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Error Detection

All versions of the PC104-30 described in this manual implement error detection.
If an error occurs, the error bit in the ADDSR is set. There are two approaches
to checking this hit:

a. Check only at the end of an operation. Aslong as you do not write a one to
the error reset bit in the ADMDE, the error bit will remain set. Y ou need
hence only check the bit at the end of an entire operation. Note however that
you must check the bit fast enough so that it is not set due to A/D conversions
which occur after you have obtained all the required samples. For this reason,
this technique is not suitable for error detection of DMA operations, as the
error bit will almost inevitably have been set before a program can check it,
regardless of whether it was or was not set during the actual DMA transfer.

b. Check the stored data. The PC104-30 has been designed in such a way that
the error detection bit isin the same register asthe A/D data. 1t can hence be
transferred to memory along with the data, at no extra overhead. This always
occurs during DMA transfers. Error checking can thus be performed on the
actual data, after the completion of sampling.

Almost all of the routines in the old PC104-30 driver software implement error
detection.

End of DMA Block Interrupt

Note that for the PC104-30 to generate an end of DMA block interrupt, the
DMA mode must be set to "swap on TC, as discussed in the description of the
ADMDE register. The interrupt source must also be set to “End of DMA block”
as discussed in the description of the ADCCFG register.

6-12



Chapter 7: Calibration PC104-30F and PC104-30G Series User’s Manua

Chapter 7: Calibration

Introduction

This chapter contains information on the calibration procedures for the A/D and
D/A sub-systems on the PC104-30 series of boards.

These procedures should be performed at six month intervals, or whenever the
input or output range jumpers are changed.

Allow the host PC and the board to warm up for
at least one hour before calibration.

A/D Calibration

A/D calibration is performed by adjusting three trimpots. These trimpots are
easily located from the board layout shown in Appendix C, or the labels on the
PC104-30 board itself.

Requirements

a. Cdibration isdone on channel 1. The recommended connector wiring is
shown in Figure 7 - 1.

b. Cdlibration is performed with the board configured into its intended operating
mode.

c. All cables should be as short as possible. Note that screened cableis
preferable in order to minimise noise interference.
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CH1

PC30

CHO, CH2 -CH15

VOLTAGE
CALIBRATOR
©

ANALOG GROUND

Figure7-1. A/D Calibration Connections

Equipment Required

a. Precision voltage source. Range +10V to -10V, with an absolute accuracy
better than 0.005%, resolution 100 nV or better.

b. Precison digital multimeter with 10V range, absolute accuracy better than
0.0005%, resolution 100 nV or better.

Setting the Reference Voltage

Before calibrating the A/D, the reference voltages must be set properly. Thisis
normally done during manufacturing, but if the voltage does not match, re-
calibrate as follows:

+10V

Connect the multimeter to analogue ground and U16 Pin 1 or C24 +ve Side
(Indicated on the component by aline). The voltage reading should be
+10.0000V. If the voltage is out of specification, adjust VRA4.

Another method isto set DACsto £10V output. Set DAC output to +10V using
Waveview. Connect SENSEO [Pin 19 of AD-CON Connector] to DACO [Pin 20
of AD-CON Connector]. Measure the output voltage on the output of DACO (ie:
Pin 19 of IDC26 Mae Header [AD-CON]). Adjust VR4 until avoltage of
9.995V isreached.

Calibration Procedure
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Run the CAL30FG.exe program installed in the PC104-30 directory.

A/D Calibration for the PC104-30G/PC104-30GA Boards

Bipolar Mode

1.

4,

Adjust A/D for maximum gain (ie. 1000) and apply 0.00mV to Channd 1 (all
other channels must be grounded to AGND). Adjust VR1 (PC104-30FG
Rev1B), the instrumentation amplifier offset pot, for output 800H.

Set A/D for again of 1 and apply (-FS+2LSB) to channdl 1 (ie. -4.9988V for
+5V or -9.9976V for £10V). Adjust VR2 (PC104-30FG Revlc), bipolar A/D
offset, for an output code which flickers between 000H and 001H.

Set A/D for again of 1 and apply (+FS-3/2LSB) to channdl 1 (ie. +4.9963V
for £5V range or +9.9927V for +£10V). Adjust VR5 (PC104-30FG
Revlc),gain pot, for an output code which flickers between FFEH and FFFH.

Repeat the above steps until no further adjustment is required.

Monopolar Mode

1.

4,

Adjust A/D for maximum gain (ie. 1000) and apply 0.00mV to Channd 1 (all
other channels must be grounded to AGND). Adjust VR1 (PC104-30FG
Rev1B), the instrumentation amplifier offset pot, for output code O00H.

Set A/D for again of 1 and apply (FS+¥2LSB) to channel 1 (ie. for O to 10V
range it should be +1.22mV). Adjust VR3 (PC104-30FG Rev1B), A/D
offset, for an output code which flickers between 000H and 001H.

Set A/D for again of 1 and apply (+FS-3/2LSB) to channel 1 (ie. +9.9963V).
Adjust VR6 (PC104-30FG Rev1B),gain pot, for an output code which
flickers between FFEH and FFFH.

Repeat the above steps until no further adjustment is required.

A/D Calibration for the PC104-30F/PC104-30FA Boards
Bipolar Mode (£5V)

1.

Adjust A/D for maximum gain (ie. 1000) and apply 0.00mV to Channd 1 (all
other channels must be grounded to AGND). Adjust VR1 (PC104-30FG
Rev1B), the instrumentation amplifier offset pot, for output code 800H.

Set A/D for again of 1 and apply (+FS-3/2LSB) to channel 1 (ie. +4.9963V).
Adjust VR7 (PC104-30FG Rev1B), gain pot, for an output code which
flickers between FFEH and FFFH.

Set A/D for again of 1 and apply (-FS+¥2LSB) to channdl 1 (ie. -4.9988V).
Adjust VR3 (PC104-30FG Rev1B), bipolar A/D offset, for an output code
which flickers between 000H and 001H.
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4. Repeat the above steps until no further adjustment is required.

Note that steps 2 and 3 above are inter-related, and it therefore requires some
expertise to enable + Full Scale Convergence.

Bipolar Mode (£10V)

1. Adjust A/D for maximum gain (ie. 1000) and apply 0.00mV to Channdl 1 (all
other channels must be grounded to AGND). Adjust VR1 (PC104-30FG
Rev1B), the instrumentation amplifier offset pot, for output code 800H.

2. Set A/D for again of 1 and apply (+FS-3/2 LSB) to channel 1 (ie. +9.9927V).
Adjust VR8 (PC104-30FG Rev1B), gain pot, for an output code which
flickers between FFEH and FFFH.

3. Set A/D for again of 1 and apply (-FS+¥LSB) to channd 1 (ie. -9.9976V).
Adjust VR9 (PC104-30FG Rev1B), bipolar A/D offset, for an output code
which flickers between 000H and 001H.

4. Repeat the above steps until no further adjustment is required.

Note that steps 2 and 3 above are inter-related, and it therefore requires some
expertise to enable + Full Scale Convergence.
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A/D Calibration Software

The program CAL30FG.EXE, supplied on the distribution disk, automates the
above procedure. Note that for correct operation, the set-up information supplied
in the first menu must be correct.

DACO to DAC3 Calibration

In general, you do not need to calibrate the DACs at all, because it has already
been done when adjusting the reference voltages (ie. usually during
manufacturing). However, if you require adifferent full scale (+10 down to
+8V) output on these DACs, proceed as follows:

1. Runthe CAL30FG.exe program from the EDR sub-directory.

2. Select DAC calibration. Alternatively, you can run Waveview and set DACO
(with SENSEOQ shorted to DACO) to maximum full scale (ie. 10V in
WaveView).

3. Connect the multimeter to the output of DACO (with SENSEQ shorted to
DACO) and anal ogue ground.

4. Adjust the reference pot VR4 (PC104-30FG Rev 1B) until you obtain the
required voltage output.
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Table A - 1: Anaogue Inputs

Number of Channels

Number of Channels with
simultaneous sample/hold

16 single-ended or 8 differential (software selectable)

16 single ended only

Resolution

12-bits (1 in 4096)

Total System Accuracy
(absolute accuracy)

+1 bit LSB (for Gain of 1)
Note: Lab Tested @ room temp

Linearity:  Integral +0.05% FS
Differential | +:3,1.SB max.

A/D Input Voltage - +5V, £10V, O to 10V (PC104-30G, PC104-

Ranges 30GA)
+5V, +10V (PC104-30F, PC104-
30FA)

Data Acquisition Rate PC104-30Gx: 100kHz, PC104-30Fx: 330kHz
(G<1000)

PC104-30Gx: 100kHz, PC104-30Fx: 100kHz
(G=1000)

Input Impedance:

On Channel 10M/20pF

Off Channel 10M/100pF

Offset Voltage +5 L SB adjustable to O
Input Bias Current +100 pA/°C

Input Bias Offset Drift +30ppm/°C

Input Gains:

Ranges 1, 10, 100, 1000 or 1, 2, 4, 8 (S/W selectable)
Gain Error Adjustableto 0

Gain Accuracy 0.25% max, 0.05% typical for gains < 1000
CMRR for variousgains | 1% max, 0.1% for g=1000

Monotonicity Oto 70°C

Temperature Drift:

Full Scale Error Drift 6 ppm/°C (PC104-30Fx)

Bipolar Zero Drift 1 ppm/°C (PC104-30Fx)

Gain +30 ppm/°C
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Table A - 1: Anaogue Inputs

Input Over voltage
Protection

+35V (With Power ON), +25V (Without Power)

A/D FIFO Buffer Size

16 samples

Channel Gain/Queue
Length

31

A/D Clock:

Internal Clock
Clock frequency
tolerance

Clock Drift

Internal Clock Divider
External Clock
External Trigger
Channel List (queue)
Length

Block Scan Mode

2 MHz or 8 MHz (software selectable)
0.01%

10 ppm/°C

2 X 16 bit stages

TTL compatible

TTL compatible

31
Up to 256 channels per block; all channels converted
at max. thruput on each clock pulse

Noise Levels (p-p)

G=1: #1 bit; G=10: +1 bit; G=100: £2 bits
Noise levels will vary according to environmental
conditions

EOB (Effective No of
Bits)

G=1: #1 bit; G=10: +1 bit; G=100: £2 bits
Noise levels will vary according to environmental
conditions

Data Acquisition Modes

Polled I/O, Interrupts, Single and Dual Channel DMA

Table A - 2. Anaogue Outputs

Number of channels 4

Resolution Four 12-bit
Accuracy +1 LSB (12-bit)
Differential Nonlinearity +1 LSB max.

Output Ranges

+5V, £10V, 0 to 13V (software selectable)

Offset Error Unipolar: 3 LSB typical, 1 LSB max. (12 bit)
Bipolar: 2 LSB typical, 2 LSB max. (12 bit)
Gain: Ranges x1, x2
Error 2 LSB typical, 5 LSB (12 hit)

Settlingtimeto 2 LSB

10 ns max. inaLload of 500 p, 2 kW

Throughput Rate

500 kHz (depending on computer)
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Table A - 2. Anaogue Outputs

Temperature Drift 100 ppm/EC of full scale
Max. Current Output +5 MmA maximum
Source

Monotonicity Oto 70°C

Table A - 3: Digita 1/0

Number of 1/0 Lines

24 in 3 ports (8255 PPI)

V oltage Compatibility

TTL

Interface Selection

Programmable for smple 1/0,
strobed 1/O or handshake I/O

Max. Input Voltage

5.5V

Max. Current Source/Sink

+2 mA

Table A - 4: Timer/Counter Specifications

Resolution

16 bits

Voltage Compatibility

TTL

Number of Counters

3 (2 used for A/D timing)

Table A -5: PC Interface

Base Address 0 - 1FFF DIP Switch selectable

Number of Registers | Thirty Two 8 bit registers

Interrupts Register selectable for End of Conversion, DMA
block, Timer, External Trigger* or External Clock*

* Only available in the PC104-30 REV1C Version

or7

DMA Single/Dual channel software selectable to levels 5, 6

Analog 1/0 Connector | 2.00mm IDC 26 Male Header

Digita 1/0 Connector | 2.00mm IDC 40 Male Header

Table A - 6: Environmental Specifications

Operating Temperature

0to 70°C (Commercia Vers)
-40°C to 85°C (Industrial Vers)
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Storage Temperature

-55t0 150°C

Relative Humidity

5% to 95% non-condensing

Table A - 7: Power Requirements

+5V

750 mA typ.

Table A - 8: Physica

Dimensions 90.2mm x 95mm (Standard PC104 Dimensions)

Table A - 9: Software Support

Register compatible with PC30F/G series boards

Supported by EDR Software Development Kit

DOS language support

Windows Win ‘95/° 98/’ NT4 language support

Win 2000 language support availablein Dec ‘99

Labview, LabWindows/L abtech Notebook drivers available

Visua Basic Custom Controls available

DASY Lab support

Test Point support

Matlab support
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Chapter 9: App B: Compatibility

Introduction

This appendix discusses the compatibility of the PC104-30F and G models with
the other series PC30 boards (PC-30B, PC-30D, PC-30DS and PC-30PG) and
with the even older series boards (PC26, PC-30 and PC39).

New Series Boards

The PC104-30F and G boards are completely compatible with all the new series
boards PC-30G/GA/F/FA boards with the exception of the IRQ/DMA
configuration registers.

Running Old Software on the PC-30F and G

Pre PC-30F and G software can be run on the PC104-30F and G aslong as the
configuration registers have been set to a known state prior to running the old
software. Included on the distribution disk is a utility program which sets the
registers to emulate jumper settings on the old boards. Thisis INIT104.EXE,
and is used asfollows:

INIT104 [/c] [<configfile>]

The <config file> parameter is the name of the configuration file previously
created with this utility. 1f you do not specify a config file, INIT104 will allow
you to create anew one. If the/c switch is used, then the board is configured as
per the config file and the program immediately returns to the command prompt.
Thisisuseful in batch files.

Running PC104-30F and G Software on Older "New Series" Boards

Any PC104-30F and G software can be run on the PC104-30B, PC104-30C,
PC104-30D, PC104-30DS and PC104-30PG without modification. Accessesto
the configuration registers are ignored. The jumpers on the board must be
configured correctly.
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A typical component layout for the PC104-30F and G boards is shown on the
following pages.
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Figure B - 32. PC104-30F/G Template
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Chapter 11: Appendix D: Problem
Determination Guide

Introduction

If you are experiencing problems, first check the following:

1. Remove the PC104-30, and check that al ICs are firmly seated in their
sockets, that there is no obvious damage to any components, and that the edge
connector fingers on the PC104-30 are clean.

2. Check that the PC104-30 is jumpered correctly for your application.

3. Replace the PC104-30, and check that it seats firmly in the PC104
Connectors. Also check that no components are touching an adjacent board.

4. Check that the cables are securely plugged into the PC104-30.

The Diagnostics Function

The PC104-30 contains a very comprehensive diagnostics program. All of the
supplied demo programs, Waveview, as well as the calibration program use this,
and it can be used to diagnose malfunctions on the PC104-30. In fact, the only
PC104-30 malfunctions which it will not detect are the following:

a. Damaged input multiplexer.
b. Damaged D/A output amplifier.
c. Damaged digital input or output lines.
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Common Problems

Waveview Cannot Find the Board

Thisistypically as aresult of incorrect jumper settings or a damaged board.

A/D Output Code All Zeros or All Ones

Thisistypicaly as aresult of floating inputs, or an overload.

It is possible that the Multiplexer is faulty probably because the max voltage
specification was exceedcd. Although the PC104-30 has Analog Input protection
of £35V (Power ON) and +25V (Powered Off), it is possible that a spike > the
above spec entered the analog input channels thereby destroying the Mux. Return
the Board to your nearest distributor for repairs.

A/D Readings Are Noisy

This can be caused by one of the following:
a. Long leads.
b. An électricaly noisy environment.

c. Overloads on other input channels. Note also that if an input channelsis
overloaded it may saturate in such away asto give areading which appears
to be in the normal range, but is very noisy.

d. Excessive sourceresistance. The source resistance of the devices connected
to the inputs of the PC104-30 should not be greater than | K.

First Reading in a Series is Inaccurate

Thisisnormally as aresult of an overload on another input, or long leads, or a
very high source impedance.
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The Board Does Not Operate at Full Throughput

The PC104-30 is a very high performance board, and makes correspondingly
high demands on the PC in which it isingtaled. If you find that your PC104-30
cannot operate at full throughput, here are some points to check.

a. To achieve full throughput, you will need to make use of DMA transfers.
Program transfer techniques cannot transfer data sufficiently fast to achieve
full throughput on the PC104-30.

b. If your PC has a high speed or "Turbo" mode, make sure the PC isin this
mode. You may haveto run a specia program, or press a combination of
keys on the keyboard to switch to high speed mode. Consult the manual
supplied with your PC for more information. Note that the speed setting in
most clones effects not only the CPU speed, but the DMA speed as well.

c. Some PC compatibles have ajumper setting for number of bus wait states.
This should be set to the minimum. Consult the manua supplied with your
PC for more information.

Board Does Not Operate in Block Trigger Mode

When using block trigger mode, you must remember that the board operates at its
maximum throughput; in fact, generally significantly faster than the rated
maximum. Hence you must use DMA for block mode transfers, except in the
case of ablock length no greater than 16. The PC104-30 can store up to 16
samplesin its FIFO buffer, so easing the transfer rate requirements on the host
PC.

‘Board not Found’ Message Appears when Running Test Software
(ie. DEMO Programs, Waveview etc.)

Another 1/0 card might be using the same base address location as the PC104-
30F/G. Try adifferent base address other than the manufacturers default base
address (eg. AOOH) and re-run the test software. If it still persists, then try a
different computer. If the test still fails, then the PC104-30F/G board is faulty.
Return the board to your distributor for repairs.

Parts replacement on the Board must only
be done by a suitably TRAINED
ENGINEER OR TECHNICIAN with the
appropriatetools. Failing this, return the
board to your distributorsfor repairs.
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Readings from Channel O through 15 are Erratic and Unstable

It is possible that the multiplexers on the PC104-30F/G or the instrumentation
amplifier is overloaded or damaged. First check the operation of the board using
Waveview. Check the set-up to seeif the board was detected. If it was
detected, press <F8>. The voltages should be displayed on the screen. If itis
still erratic, then replace U11, U12 first and rerun Tests. If the problem persists
then replace U10 (socketed) and re-run Waveview. The problem should be
solved.

Sampled Data Via Single or Dual Channel DMA are Erroneous

1. Run WaveView in its default configuration.
2. Feed in some voltages in channel 0 to 3 and ground al unused channels.

3. Select asampling rate of 25 kHz (ie. 4 channels gives 100 kHz) and enable
channelsO, 1, 2, 3.

4. Press<F7> (ie. sampling viaDMA) and check the voltages displayed. If the
dataistotally incorrect, try the following:

a. Itispossblethat the BUS CLK on your computer is too high and hence
does not conform to the PC104 Standard Spec. The PC104-30F/G was
designed to run on 10% compatible PC104 Systems.

b. Try setting the BUS clock to about 8 MHz or less. Thisisnormally done
in the CM OS setup: Extended Chip Setup.

c. Inthe Award BIOS Setup, BUS CLK normally defaultsto 12 MHz (ie.
PCLK/8). Disable the Autoconfig function and change the setting to 7.195
MHz (or PCLK/12) by pressing the <PgDn> key as required. Also,
increase the wait state settings in the ISA Write Cycle and the 16 bit ISA
[/O Command. These are normally set to OWS. Increaseit to the
maximum by pressing <PgDn>. Press <Esc>, save the CMOS setup, then
reboot the computer.

d. Inthe AMI BIOS, the BUS CLK normally equals PCLK/x, where x isthe
divisor. Disable the Autoconfig function and change x to the maximum
value by pressing the <PgDn> key as required. If the wait state settings
for ISA Write Cycle and the 16 bit ISA I/O Command are available, then
increase it to the maximum by pressing <PgDn>. Press <Esc>, save the
CMOS setup , then reboot the computer.

The recommended settings are:

I.  For the PC104-30G/GA/GAS boards, you should set the BUS CLK
and Write Cycle Wait States as follows:

BUS CLK: 7.195 MHz
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ISA Write Cycle: 1WS
16 bit ISA I/O Command: oOwWs

li. For the PC104-30FX boards, you should set the extended CMOS
chipset configuration as follows:

BUS CLK: 7.195 MHz (or 8 MHZ2)
ISA Write Cycle: ORVVASS
16 bit ISA I/O Command: ows

5. Run WaveView again using the configuration listed above. Press <F8> and
check the data on the screen. The data should be correct this time.

Notethat if you cannot solve the problem, then call your distributor for
iImmediate assistance.

DMA and Polled I/O Voltage Mismatch

In certain clone PC104 Systems, the voltages displayed using polled 1/0O (or
Voltmeter function in Waveview) might be dlightly offset by about 2mV to 4mV
than when using DMA (normal/burst mode). Thisis normal since the calibration
is done only in burst mode. The reason for the offset is that in DMA mode, the
PC104-30F/G circuitry is more active. If the PC104 Power Supply is not stable it
might cause a shift in the AGND level by about 2mV to 4mV.

To solve this problem (if it occurs), you should calibrate your board in one mode
only.

Sampled Data Indicates Excessive Noise Levels

The probable causes of thisfault are:
1. Improper Connectionsto the Channels, Analogue Ground

Ensure that each analogue channédl is properly shielded and its return line
connected to Analogue Ground (ie. at the IDC26 Male Header Pin 19).
Military grade shielded cable can keep noise reduction to a minimum.

Your Load Input Impedance is probably > 1kW. Y ou can also decrease the
input impedance by connecting aresistor from the input channel to AGND

(eg. 100kWresistor from CH1 to AGND). Some experimentation will be

required to determine the most suitable resistor.

Note that you should only decrease the input impedance if the noise levels
exceed 20 mV.

2. One of the Analog I nput Channel gives erratic readings.

11-5



PC104-30F and PC104-30G Series User’s Manua Appendix D: Problem Determination Guide

It is possible that the Multiplexer is faulty probably because the max voltage
specification was exceedcd. Although the PC104-30 has Analog Input
protection of +35V (Power ON) and +25V (Powered Off), it is possible that a
spike > the above spec entered the analog input channels thereby destroying
the Mux. Return the Board to your nearest distributor for repairs.

3. Excessive Environmental Conditions Appear to Induce Noise on the
Analogue Input Lines

If this problem occurs, it is very difficult to identify the exact noise source
origin. The best solution isto use digital averaging to filter the noise.

Since noise is often cyclic over atime period, the easiest way to filter it isto
use digital averaging. For example, assuming you are sampling two channels
at 10kHz in burst mode, try oversampling it five times and take five readings.

In other words, set the burst frequency to 100kHz and take five samples for
each channel. Next, add each of the same five channels voltages together and
divide by five. Thiswill give you an accurate and stable result.

Thiswill be the easiest way to filter out the noise in extremely harsh
environments.

DAC Outputs clips to £13V irrespective of DAC Input Data

The probable causes of thisfault is:
1. DAC SENSE Linesarenot connected to the appropriate DACS.

If the DAC Sense Lines are not used, you MUST short the SENSE Linesto
the appropriate DACS. Table below liststhe DACs and SENSE Lines
together with their pin numbers.

DAC Number | DAC Pin | SENSE Lines | SENSE Pin Number
DACO 0 0
DAC1 0 0
DAC2 1 1
DAC3 1 1

If the SENSE Lines are connected to the appropriate DAC and the DAC
Output Voltages does not reflect the input data written then the DAC might be
faulty. Replace U20 (socketed) or return the Board to your distributor. If and
only if you are a Professional Engineer/Technician, you may replace the U20
yourself. Contact your distributor for areplace DAC [AD664JP] or contact
your nearest Analog Devices Distributor.
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Parts replacement on the Board must only
be done by a suitably TRAINED
ENGINEER OR TECHNICIAN with the
appropriatetools. Failing this, return the
board to your distributorsfor repairs.
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Digital 1/O lines does not read the correct values on the Ports when
configured as Inputs.

The probable causes of thisfault is:
1. 1/0 portsnot are configured asInputsor |IC isfaulty.

Use EDR to configure the I/O Ports correctly. If EDR is used and the problem
persists then the PPI is faulty probably because the max input voltage
specification was exceedcd. Ensure that the Inputs are TTL Compatible (Min
Voltage: OV, Max Voltage: 5.2V). Replace U5 (socketed) or return the Board
to your distributor. If and only if you are a Professional Engineer/Technician,
you may replace the U5 yourself. Contact your distributor for a replacement
NEC 71055L or Intel 182C55-10 [All PLCC44 Version] or contact your
nearest Intel, NEC, UMC or Tundra Distributor.

Parts replacement on the Board must only
be done by a suitably TRAINED
ENGINEER OR TECHNICIAN with the
appropriatetools. Failing this, return the
board to your distributorsfor repairs.

Pushbutton Interface to Digital Port gives random readings.

Detailed Description:

| connected a push button to one of the port lines. When it is closed it is set to
+5V (yield alogical 1) and the program reads alogical 1. However, when it is
open, random numbers are read by the program on port A.

Solution:
1. ‘PullDown’ Resistor required when switch isin an open state.

When the push button is not connected, it seems that the port line is floating
(not connected). Y ou must connect a‘ pulldown’ resistor (experiment from
330R to 1k) to the port line in order to ensure that it isin adefined state. Also
note that if aport is configured as an input then all unused lines MUST be
grounded to Digital Ground.

11-8



Appendix E: Waveview PC104-30F and PC104-30G Series User's Manua

Chapter 12: Appendix E: Waveview

Waveview
Data acquisition and analysis package

High speed streaming to disk
Unique parallel board streaming
Continuous buffer streaming
Automatic useof XMSand EMS
Digital storage oscilloscope

Strip chart

FFT's

Waveform graphs

Power spectrum graphs

Infinite power and zoom

Text, Epson and LaserJet |11 output
Hercules, EGA and VGA support
Runson XT'sand 100 MHz Pentium's

Menu driven keyboard and mouse inter face with online
manual
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Introduction

Waveview is a powerful data acquisition and analysis package for the PC104-30
range of boards. It will run on any machine from an old XT to a450 MHz
Pentium I11 or Higher but still makes full use of EMS and XMS memory and disk
Space.

The boards supported are the PC26, PC104-30, PC39, PC104-30B, PC104-30C,
PC104-30D, PC104-30DS, PC104-30D$4, PC104-30PGL, PC104-30PGH,
PC104-30Fxx, PC104-30Gxx, PC126, PC127. Streaming is only possible on
boards with DMA. The PC26, PC104-30, PC126 and PC127 do not have DMA.
Waveview uses polled 10 to sample from these boards.

Possible applications for Waveview include:
16 Channel digital storage scope
Spectrum analyser
Strip chart data logger
High speed streamer (up to 48 channels)
Continuous process monitoring

Data can be streamed to disk (using DMA) at the full 330 kHz throughput of the
PC104-30F on areasonably fast machine and disk. The number of samples
acquired using streaming is limited only by disk space. Data can aso be
streamed to memory (using DMA). The number of samplesis only limited by
available conventional, EMS and XM S memory

Waveview supports the use of up to 3 boards smultaneously. Each board has its
own configuration information, data sets, graphs and FFT's. Streaming data from
multiple boards simultaneoudly is possible if each board isjumpered to use a
different DMA levdl.

Using Waveview

Running Waveview

Make sure you are in the Waveview directory. If you are not type cd\PC104-
30\waveview to get there. You can run Waveview by typing wv followed by any
command line options you need. Table E - 1 shows possible command line
options:
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Table E - 1. Command Line Options

Option Function

filename.cfg Load single board configuration from filename.cfg. If no
configuration file is specified Waveview will attempt to use
ww.cfg.

filename.cfm Load configuration for al 3 boards from filename.cfm.

/n Do not install the DMA buffer. This saves memory when
you are using a board that does not have DMA (such asthe
PC126).

/h Display a summary of command line options.

/g3 or /g7 etc. | Use specified graphics card (3=EGA, 7=Hercules, 9=VGA)
overriding Waveviews auto detection.

/gdriver,n Use specified BGI driver in mode n. This alows you to use
any SVGA and other graphics drivers you may have (e.g.
/gsvgal6,5).

/bs Skip past the opening screens and start sampling data (for

use in batch files).

/bom Like /bs but starts multiboard sampling.

Example:  wv a.cfg/n

Thiswill run Waveview and load configuration information previousy saved in
a.cfg without installing the DMA buffer.

The User Interface

Waveview divides the screen into up to 4 graph windows. A menu bar is
displayed above the windows and a graph command bar below. The board
number isuse is displayed in the top right hand corner of the screen. Menus are
pulled down by pressing Alt and the highlighted character in the menu name or
by clicking on the menu. For example pressing Alt-F will pull down the File
menu.

Once amenu has been pulled down the cursor keys are used to move the
selection bar up and down within the menu and to get to other menus on the
menu bar. Menu options are selected by pressing Enter or Space while the
selection bar is on the option. Context sensitive online help can be accessed by
pressing F1 at any time. Pressing Shift-F1 brings up the help contents page.

The currently active graph window is displayed with a highlighted border. Tab
and Shift-Tab or a mouse click in the desired graph window are used to move
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between graphs. Each graph has a number that is displayed in the top left hand
corner of the graph. Each graph can display a different data set or power
spectrum.

When a graph is displayed in the active graph window the graph command
buttons are displayed along the bottom of the screen. Graph commands are
accessed by pressed the highlighted character of the button or by clicking on the
button. The cursor keys are used to pan along the graph.

Pressing 1, 2, 3,4, 5, 6, 7, 8, 9 or 0 rapidly compresses the displayed waveform
allowing more of it to be seen. This corresponds to the compression option on
the Display menu. 15 different compression levels are selectable from this menu
option. The highest level displays 16384 samples per pixel in the graph window.
On aVGA display afull width graph window is 573 pixels wide so 9 338 032
samples can be displayed on screen. |f the sampling frequency of the Waveform
IS 200 kHz thisis equivalent to 46 seconds of data.

The mouse can be used to zoom in by holding down the left button and dragging
out arectangle and releasing the button. The same thing can be done by pressing
Z on the keyboard and using the cursor keysto select the zoom rectangle. The
compression feature can be used to get an overall view of the waveform -
Interesting parts can be expanded using the zoom and pan features.

Getting Started

Once you have run Waveview pull down the Card menu (press Alt-C or click on
it). Select the base address option and fill on the base address of your board.
Then fill in what type of board you are using the other settings (DMA, input
ranges etc.) as jumpered on your board. Waveview uses the factory defaults to
start with. On boards with software selectable ranges (such asthe F and G
series) Waveview will configure the board as specified on the menus.

When you have configured your board go to the File menu and select Save set-
up. Thiswill write the set-up information to ww.cfg (the default configuration
file). Thisset-up file will be automatically loaded when you run Waveview in

future.

Now go to the Ad in menu and try using the Voltmeter and Begin sampling
functions. When you have sampled some data the waveform will be displayed in
the active graph window. Y ou can use the Analyse menu to calculate FFT's or
the File menu to save the data to disk etc. Have alook through the online help to
get an idea of what the menu options do.

Sampling Data
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The Streamer

Waveview incorporates an advance streamer that can stream datafrom up to 3
boards simultaneously to disk and/or memory. The streamer requires DMA.
See Board Capabilities at the end of this appendix for details on sampling from
the PC126 and other non-DMA boards.

Streaming to Memory

The destination option on the Ad in menu must be set to memory. The begin
sampling option will then invoke the streamer and transfer data from the card to
memory. XMS and EMS memory is used automatically as required. If you have
3 MB of XMSand 1 MB of EMS available you can capture two million samples
in one go. You should be able to achieve a throughput of 330 kHz even on a 386
class machine

Streaming to Disk

The destination option on the Ad in menu must be set to disk. You will be
prompted from the name of the file to stream to. The begin sampling option will
invoke the streamer and transfer data from the card directly to the specified disk
file. The number of samplesisonly limited by available disk space.

Throughput of 330 kHz can be achieved on fast machines and disks but any disk
caching software must be disabled. Programs such as SMARTDRV.EXE
(supplied with DOS and Windows) buffer disk writes and write the data out
when the machineisidle. Thisinterferes with the streaming process. It is not
necessary to disable such software when streaming at low speeds. Try streaming
with the disk cache installed - if you get a buffer overrun error then it must be
disabled.

Data streamed to disk is automatically attached (see the help on the Attach data
option on the File menu). This alows you to view large waveforms without
having to load the data into memory.

Before streaming starts Waveview expands the size of the destination file so that
it is big enough to hold all the samples needed. This increases the maximum
possible throughput as overwriting an existing file is quicker than creating a new
file. The Pad files option on the Options menu can be used to turn this feature
off if high speed streaming is not required.
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Continuous Buffer Streaming

This option is controlled by the Continuous buffer option on the Ad in menu.
When it is on and the number of samples required is reached, streaming
continues and the oldest data is overwritten by new data. This continues
indefinitely until escape is pressed and streaming is stopped. The data set (on
disk or in memory) istreated as alarge FIFO buffer.

Y ou can use this option to monitor a process continuously. Streaming could be
set up to take 3 million samplesto adisk file at 50 kHz giving a sample time of
60 seconds. Streaming would continue indefinitely until something interesting
happened. It could then be stopped and the previous 60 seconds of data analysed
to find the source of the problem etc. etc. Waveview automatically adjusts the
data set so that the first sample is the oldest sample in the data set.

When using continuous buffer streaming Waveview may increase the number of
samplesin the buffer dightly. If you ask for 10000 samples at 100 kHz you may
get 10240 samplesinstead. The increase is greater at higher frequencies but is
never more than 2048 samples.

Parallel Board Streaming

Y ou can configure Waveview for multiple boards by selecting each board in turn
from the Board number option on the Card menu or by pressing Shift and the
number of the board you want to access. Each board has its own independent
configuration, data sets and graphs. Each board must be jumpered for a different
DMA level. You could use 3 PC104-30D's on DMA levels 5, 6 and 7 to create a
48 channel 600 kHz system.

Configure al the streaming details for each board individually (disk/memory,
frequency, continuous buffer etc.) and check that each is working as required by
sampling from each board on its own. Then use the Multiboard sampling option
on the Ad in menu to select boards to sample and to start streaming. Streaming
for each board will proceed in parallel with each board running at its own pace.
Some of the boards can stream to memory and some to disk as needed all at
different frequencies.

It is possible to achieve a combined throughput of 600 kHz on a 50 MHz 486
when streaming to memory from 3 PC104-30GA's. Generaly it is difficult to get
athroughput of more than 330 kHz when streaming to disk.
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Program Transfer Sampling

Streaming is not possible on boards without DMA. Waveview uses polled 10
(program transfer) techniques on these boards or on other boards when the DMA
buffer has not been installed. The number of samplesis limited to 32000 and fast
machines (386 class) are required to achieve full throughput. On a 33 MHz 486
maximum throughput possible on the PC127 was about 90 kHz, just short of the
boards maximum of 100 kHz. The maximum throughput of the PC126 is 50 kHz
and this was easily achieved.

To prevent any loss of datawhile interrupts (for keyboard, real time clock etc)
are being processed, Waveview disables al interrupts while doing program
transfer sampling. This stops the real time clock so you will have to reset it from
time to time.

Waveview still makes use of XMS and EMS memory for storing data sets
sampled via program transfer once they have been sampled and for FFT results.

Burst Mode

Burst mode sampling is used to minimise the skew between channels sasmpled in
the same block. When burst mode is enabled (Ad mode on the Ad in menu) all
the selected channels are sampled at each clock pulse at the full throughput of the
board. Simultaneous sampling takes place on boards with simultaneous sample
and hold only in burst mode.

The illustration on the following page shows the spacing between samples taken
from channels 0, 1, 2 and 3 on a PC104-30D at 25 kHz in normal and burst
mode. The part of the diagram shows how the samples would be spaced if taken
on a PC104-30DS which uses simultaneous sampling and hold in burst mode.
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The Digital Storage Oscilloscope

The digital scope requires DMA. It samples up to 32000 samples from a
selection of channels and displays the resulting waveform immediately. One of
the channels can be use for software triggering (rising/falling edge in a specified
voltage range) with pre, mid and post options. This can be used to continuously
hold and display awaveform. It is best used with small numbers of samples (500
or so - just enough to show the waveform) so that screen updates are fast. Data
sampled can be analysed and saved normally. It is accessed from the Scope
menu.

The Strip Chart

The strip chart graphs the data as it is acquired on a sample by sample basis.
The time needed to update the graph display meansthat it is only suitable for low
sampling frequencies (generaly less than 20 Hz). It isuseful for long term
monitoring of a process when you need to see the data asit is produced. Itis
started by selecting the Strip chart option on the Ad in menu.
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The Voltmeter

The voltmeter continuously samples and displays the voltages on all or selected
channels. It isuseful for calibration and testing purposes. It is started by
selecting the Voltmeter option on the Ad in menu.

Displaying Data

The Is used to control how waveforms and power spectra are
displayed. The settings shown on the menu always correspond to those of the

style, type of plot and time axis can all be changed from this menu.

Controlling the Time Axis on Waveform Graphs

sample in the waveform was captured relative to the first or it displays the actual
time the sample was captured (based on the PC's clock). Thisis controlled by
Real time option.

The normal graph only shows data or power spectrafrom one dataset. The
Graph Display menu is used to select a multiboard graph.

number (shown in the top left corner of the graph) from different boards into one
graph.

Channels option on the Is used to select boards and channels
to display. This option will display a dialogue box showing all channels from all

that if the label for a channd is changed this change cannot be undone by
clicking cancel or pressing escape to exit the dialogue box. The

option on the Display menu

graph has adistinct colour. All the data sets for the graph must have the same
frequency and number of samples.

of the same board at the same base address. Data can then be sampled normally
from each copy and a multiboard graph used to compare the waveforms and

Digital IO and DAC Support
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Waveview supports mode 0 (smple) digital 10. Individual decimal, hex and
binary values can be written to and read from the digital output and input ports.
Individual ports can be configured and input or output (the PC126 and PC127
have two 8 bit ports - one fixed as input and one as output). The digital ports are
controlled from the Digital menu.

The voltage on each DAC can be set from the Da out menu.

Data Output, Printing and Plotting

Waveview can produce output on Epson compatible dot matrix printers, HP
Plotters and the HP LaserJet 111 laser printer. Waveforms and power spectra can
also be exported as ASCI I text for easy importing into spreadsheet packages.

Exporting Data As Text

Use the output option on the File menu to select text output. You will be
prompted for afile to write to and the current data set will be dumped as text.
The delimiters used and other output options can be set from the text option on
the Options menu. Y ou can choose to output just the waveform and/or its power
spectra, to write the actual binary value of each sample or the voltage, to put the
datain columns etc. etc. Most programs will accept datain text files.

Printing on Epson Compatible Dot Matrix and HP Lasetjet Il Printers

Screen dumps can be produced on Epson dot matrix printers and on the HP
LaserJet I11 by selecting a printer from the printer option on the Options menu
and then using the print option on the File menu. Waveview uses the extra
resolution of the printer to dither the screen colours.

Plotting on HP Plotters Or the HP Laserjet Il

High quality plotted output can be produced by selecting a plotter device from
the plotter option on the Options menu and then using the plot option on the File
menu. Unless your printer/plotter has alot of memory it is best to just have one
graph on the screen at atime when plotting. Waveview will attempt to plot al
graphs on the screen on the same sheet of paper but the printer often runs out of
memory.

Getting the Most Out of Waveview Using Non-DMA
Boards

The PC26, PC104-30, PC126 and PC127 do not have DMA. As explained
under The Streamer and Board Capabilities, this makes streaming impossible
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and limits the number of samplesin asingle block of datato 32000. However
Waveview will still use XMS and EM'S memory to store waveforms once they
have been sampled and to store FFT's.

Y ou can aso make more memory available for sampling be releasing the DMA
buffer (it is only used for boards with DMA). Thisis done by running Waveview
with the /n option or by using the free DMA buffer option on the Ad in menu.
Doing this will release about 128K of conventional memory.

Board Capabilities

Table E - 2 shows the capabilities of al the boards Waveview supports. Note
than although some of the boards have dual channel DMA Waveview only needs
one DMA channdl.

Table E - 2. Board Capabilities

Board DM | Through | A/D |D/A | DIO | Burst | Sample | Prog Size
A -put chans | chans| lines| mode | & hold | gains

PC26 None | 25kHz | 16 - - No - - Full

PC-30 None | 25kHz | 16 24 | No - - Full

PC39 Singl | 80kHz |16 24 | No - - Full
e

PC-30B Singl | 30kHz | 16 4 24 | Yes |- - Full
e

PC-30C Singl | 100 kHz | 16 4 24 | Yes |- - Full
e

PC-30D Dua | 200kHz | 16 24 | Yes |- - Full

PC-30D$4 | Dua | 200kHz | 16 24 | Yes |4chans |- Full

PC-30DS | Dua |200kHz | 16 24 | Yes |16 - Full

chans
PC-30PGL | Dua | 200kHz | 16(8) |4 24 | Yes |- 1,10,1 | Full
* 00,100
0
PC-30PGH | Dual | 200kHz | 16(8) |4 24 | Yes |- 1,2,4,8 | Full
*
PC126 None | 50kHz | 16 2 16 | No - - Half
PC127 None | 100 kHz | 4 2 16 |Yes |4chans |- Half
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Table E - 2. Board Capabilities

Board DM | Through | A/D |D/A |DIO | Burst | Sample | Prog Size
A -put chans | chans| lines| mode | & hold | gains
PC-30GA | Dua | 100kHz | 16(8) |4 24 | Yes |- 1,10,1 | 2/3
~ 00,100
0
PC-30G Dua | 100kHz | 16(8) |- 24 | Yes |- 1,10,1 | 2/3
~ 00,100
0
PC- Dua | 100kHz | 16(8) |4 24 | Yes |16 - 2/3
30GAS16 ~ chans
PC- Dua | 100kHz | 16(8) |- 24 | Yes |16 - 2/3
30GS16 ~ chans
PC- Dual | 100kHz | 16(8) |4 24 | Yes |4chans |- 2/3
30GAHA ~
PC-30G4 | Dua | 100kHz | 16(8) |- 24 | Yes |4chans |- 2/3
PC-30FA | Dua |330kHz | 16(8) |4 24 | Yes |- 1,10,1 | 2/3
~ 00,100
0
PC-30F Dua | 330kHz | 16(8) |- 24 | Yes |- 1,10,1 | 2/3
~ 00,100
0
PC- Dua | 330kHz | 16(8) |4 24 | Yes |16 - 2/3
30FAS16 ~ chans
PC-30FS16 | Dual | 330kHz | 16(8) | - 24 | Yes |16 - 2/3
~ chans
PC- Dua | 330kHz | 16(8) |4 24 | Yes |4chans |- 2/3
30FAA ~
PC104- Dua | 100kHz | 16(8) |- 24 | Yes |- 1,101 | PC1
30G ~ 00,100 | 04
0
PC104- Dua | 100kHz | 16(8) |4 24 | Yes |- 1,101 | PC1
30GA ~ 00,100 | 04
0
PC104-30F | Dual | 330kHz | 16(8) |- 24 | Yes |- 1,101 | PC1
~ 00,100 | 04
0
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Table E - 2. Board Capabilities

Board DM | Through | A/D |D/A |DIO | Burst | Sample | Prog Size
A -put chans | chans| lines| mode | & hold | gains
PC104- Dua | 330kHz | 16(8) |4 24 | Yes |- 1,10,1 | PC1
30FA ~ 00,100 | 04
0

The board can be jumpered for either 16 single ended inputs or 8
differential inputs.

The board can be software configured for either 16 single ended inputs or
8 differential inputs.

12-13







[ndex PC104-30F and PC104-30G Series User’s Manual

Chapter 13: Index

Index
LB O 1 o= 4 o o SRS 7-1
Calibration ProCedUIE...........cuueiiiiiie e cee et e e 7-2
(@001 1= o1 1 [0 1S USSR SRRRR 7-2
Equipment REQUITED............ueie e 7-2
REQUITEIMENTS ...ttt e e e e e e s e e e snre e e e nnneeeenes 7-1
Setting the Reference Voltage.........coooveviiieii s 7-2
A/D Calibration Software
(@ N I 0 T ) SRS 7-5
A/D Clock/Trigger
Defallt SEING. ... vveeiiiiee e e e e e eneee e 3-16
EXtErNal ClOCK.......coiiiiiee e 3-16
INEEN@l ClOCK....... e 3-16
Internal Clock to ADC and External Trigger......ccceveeevcveeerieeeesieeeesnieenens 3-16
Internal ClOCK/EXTErNal TIIQQEN ...eveiieeeeeiieeeeeieeeestee e e sieee e sveee e snee e e enaee e 3-16
A/D Configuration
P B @ oo ¢ I o o (= SRR 3-16
A/D INPUE MOGE.....ccc ittt e e e e saae e e eneee e 3-15
A/D Voltage RaNge SEttING ......cvvveiiiiee e e seee s e e 3-15
A/D CONVErEr COUES.......coeeiiiiieiiiiee et cree e stee e e saee e sree e s e e e srae e e snneeeenes 6-1
A/D Strobes
Hardware SITODES..........uee i e e e 2-3
SOftWaIe SITODES .....eee e 2-3
A/D Subsystem
(@L< 1 o OSSR 6-3
AID SUBD-SYSIBIM ..ottt e e e 2-1
F B 0o 1Y 4 (= R 2-1
A/D full SCAIE INPUL FANGES......civieeeeiiiee et eree e eree e e e e e e e e 1-3
F (= o [ V11 o o R 1-3
A/D throughPUL FELE.......ccceieieeeceiiee et e e e e e e e e e e e 1-3
L O o1 1 = SR 2-2
INPUE MUITTDIEXEN ... 2-1
NON-TINEAILY ..veee et e e e e e e e e e e 1-3
NUMDEN Of A/D INPULS ....ccceieee et e e e e st e e e e e e e e e nnneee e e 1-3
Programmable Gain AMPLTIEr .......cooiei i 2-1
Sample and HOId UNit ......coooiieieee et 2-1
A/D Voltage RaNge SEttiNG .......ccocveeeiiiiieeiiee e seee e see e sveee e see e e sneee e 3-15



PC104-30F and PC104-30G Series User’s Manual Index

N 7= o0 1= L TSRO 4-7
BASE AGAIESS ... e as 311
DIP SWITCH SEING ...ccvveee et e e e 3-2
Block Mode Triggering
BIOCK Trigger MOUE.......ccoiiee ettt 2-8
NOIMEl IMOE.......c it e e e e s e re e e e e 2-8
Board INitialiSAION ..........eveieee e e e e e e e eee s 2-6
Bus Interface
Decoding the Base AdAreSS..........ooocveeeiiieee e 2-3
Generation of DMA SIgNalS .....ccccuueeiiiiie et e e 2-3
Generation Of INEEITUPLS.........uvieiiieeeciiee e eeee s e e e e enee e e are e e snee e 2-3
(@Y I 0] T ) SRR 7-5
Calibration ProCEAUNE.............eeiei ettt 7-2
Changing the Jumper/DIP Switch SEtting .......cccoevcveee e 311
Channdl Gain
S 1] o SRR 6-4
(@17 010 I I SRR 2-10
Clearing the A/D SUDSYSIEM........ccooiiiiiiiiie s 6-3
(@00100107= ] 11 11 28RS 9-1
COMPONENE LBYOULS .......cceeiiiiiieie et e e e e e eeeeee s 10-1
Configuration Registers
A/D Configuration REJISIEN .........cveiiieee e eseee e e 5-39
Clock Source Configuration REQISIEN .........cvvveeiieeeiiieee e 5-41
D/A Configuration REQISIEN .........cceiiiieeiiiiieeeiiee st e seee e sae e eaeee e 5-41
Configuring the PC104-30 B0 ..........ccceeeiiieeeiiiee e ciieeesiree e sveee s sieee e eneee e 31
A/D INPUL RANGE ....eeeiieeeciiie ettt et e et e et e e e nnse e e e nnneeeenes 31
BASE AGAIESS ...t e e e e e e e e e e e 31
BUS INEEITACE .....eee i e e e 31
D/A OULPUL RANGE. ... .eeee ittt e e e et e e e e e s e s e nnseeeesnneee e e 31
UNCOMMITEEd COUNEI/TIMIEY v e e et e e e e e e e eeeeenns 3-2, 3-17
CoNNECiON GUIAEIINES ........vveeeee et e 4-9
Counter/Timer Clock Source
Clock SoUrce is Grounded...........cueeeecieeeiiiie et 3-18
Pulses From the Clock DIVIAES ........cooooiiiiie e 3-18
Pulses From the External Clock Line.........ccoovceeeiiiee e cee e 3-18
Pulses From the Master ClOCK .........oocoiiiieeeiiiciece e 3-18
Counter/Timer Configuration
Counter/Timer CIOCK SOUICE ........uuveiieieeciiee e eciee e etiee e e siee e nneee e 3-17
Counter/TImer ENADIE ........cooeiieeeeecee e 3-19
EXternal ClOCK LiNE........cccuiiieeieieee ettt e e 3-17
D/A SUB-SYSIBIM ...ttt e 2-1
DACO and DAC1
(00017 4 (= G000 (=SSR 6-1



[ndex PC104-30F and PC104-30G Series User’s Manual

DACO to DAC3

D/A NON-TINGAILY ....eee et e et e e 1-3

DN (== o] LU 1o SRR RR 1-3

D/A throUghPUL FaLE........ccoceieee et e e e e e e 1-3

FUll SCale OULPUL FANGES .......veee ettt et e e e 1-3
DACO to DAC3 Calibration ..........cccceeiiieeiiee e seeetee st e 7-5
DAC2 and DAC3

CONVETEr COUES.......coeiiiieeeciiie e eiee e et e s e e eee e ebae e e aaae e e sareeesneeaeas 6-2
Data Transfer from A/D to Memory

SIMPIEPOHEA /O ... 2-6

SINGIEBIOCK DMA ...t 2-7
DIagNOSING FAUITS. ......oeeiiiie e e e enne e 11-1
Digital [/O SECHION ....eeeeeeie et 2-10

Mode 0 (BasiC INPUL/OULPUL) .......eveeeeeeeeecieee st e sieee e siee e e e e e eneee e 2-10

Mode 1 (Strobed INPUL/OULPUL) ...eeeeeveeeeciieeeeiiee e e seee s e e 2-11

Mode 2 (Strobed Bi-directional INput/OUPUL) ........c.cevevcvieeeiiieeeiiee e 2-11
Digital 1/0O Section Operating Modes

Mode 0 (BasiC INPUL/OULPUL) .......eveeereeeeiieieeeieee e sieee e siee e vee e e snee e e eaeee e 4-10

Mode 1 (Strobed INPUL/OULPUL) ....eeeeeeeeeeiiie e cieee e e e e 4-11

Mode 2 (Strobed Bi-directional INput/OUPUL) .........ceeevcvieeeriieeeiieeeciieene 4-13
DIP SWITCH SEIING .....eeeiiieeeeiiiie e e et e e e e e e nnreee e e 3-2
Direct Memory Access

MUIti BIOCK DIMA ...ttt e e e nnns 2-7

SINGIEBIOCK DMA ... e 2-7
DMA

General DESCIIPLION. ......vveeeeiieeeeitee e ete e see e see e e et e e ree e e enee e e saeeeeeneeaeas 1-7
DMA Channel Allocations

Defallt SEING. ... veee e e e sree e e e e eneee e 3-14
DMA Data FOMMEL ........eueeiiieiieeiieiiiiiie e e e e e e e e e e 6-11
DMA Jumper Settings

Defallt SEING. ... veee e e e sree e e e e eneee e 3-14
EDR FEALUIES. .....cuvee ettt st e e e e snte e et e e eneeennnas 1-5
EXTOr DEIECHION. ....ceieveee et e et e et e e e s e e e esre e e anneaeas 6-12
EXIENAEd MEIMOIY ...ttt et e e ee e e anae e 6-11
FaUIt FINAING ..o e e re e e anne e 11-1
Features of the PC104-30

AID SUB-SYSIBIM ...ttt e 1-2

D/A SUB-SYSIEIM ...t 1-3

Digital [/O SUD-SYSIEM ... 1-4

L1 = "o = [0 o 1 o SRR 1-4

Programmable GaiN...........cceeeiiiiee i 1-2
Handshake Signals

INPUE OPEIELIONS. ....ceeiiieeeeeiieeeciee e eetee e e e s st e e st e e e s e e e snee e e sneeaeeneeeens 4-12

(@011010 100 o1 > 1] 0] TSR 4-12



PC104-30F and PC104-30G Series User’s Manua Index

Hardware SPeCIfiCaliONS. ..........uveiiieee e e e 8-1
[NEEICONNECLIONS ... veee ettt e e e e e et e e e e e e e rnseeeennreeeenes 4-1
Tothe IBM BacKplane..........cccueiiiiieiiiiiee e eee e 4-1
0SS 1 1= = o RS SR 4-1
Interrupt Level AIIOCELIONS..........cccuii i 311
Interrupt Source Configuration
ENd Of CONVEISION........viieiiiee et see e e e e e eneee e 3-13
ENd of DMA BIOCK ......ooveiiiee et a e 3-13
On Each Pulse From the Counter/TIMEr........ccoocieeeiiieee e 3-13
0= Y010 L 1 ="o = o O RSR USRS 10-1
MoOde O CharaCteriSliCS......uuviiiiie et e e 2-10
Mode 1 CharaCteriSliCS......uuuiiieieeiiiee et e e 2-11
Mode 1 Handshake SIgNalS.........cccuveeiiiiee i 4-12
MoOde 2 CharaCteriSliCS......uuviiiiie et 2-11
Mode 2 Handshake SIgNalS ..........ccuueriiiiie i 4-14
PC104-30
AID SUBD-SYSIEIM ...ttt 1-2
AACCESSOITES ...eeeeeieeeeeetteeeeitteeeestteeeessteeeesseeeeeasteeeeasseeeaanseeeaassneeensseeeennseeeanes 1-8
YN0 0115553 Mo o= 1 [0 1S TSR R 5-1
(@011 011= 1 11 1 0= SRS 2-5
D/A SUB-SYSIEIM ...t e 1-3
Digital [/O SECHION......uiiee et e e 4-10
Digital [/O SUD-SYSIOM ... 1-4
[NitialiSAtiON PrOCEAUNE..........coeiieee ittt e e e e 6-2
L1 = "o = [0 o 1 o SRR 1-4
INEEITUPE SOUICE.....ceeiiiiiieeiiiiiee et et e e e e e e e e e snnnnnees 3-13
Programmable GaiN...........cceeeiiiiie i 1-2
RaNQE Of BOAITS. ......cccuvieeiiiie et e e e 1-1
REGISIEr LAYOUL .....eeeiiiiiee ettt e e e et e e e eeenes 5-2
S 1110 U SR SRRPRR 1-7
RV 4= £ 0] TSP 1-1
PC104-30F, FA, G, GA
Differential INPULS..........ooeiiiiee e 3-15
Program TranSfer.........oooiiii e 1-7
Programming GUIE............eeiiuiieiiiiee e st e et e e e e e nneeeeenes 6-1
Programming the PCL104-30..........ccuii i 6-1
Clearing the A/D SUDSYSIEM..........eviiiiie e 6-3
Converting From Binary To Analogue ValUes...........ccceevcvveeeecieecciiieecsieens 6-1
DT ] = L SRR 6-4
Dual Channel Gap-free DMA .......oo ot 6-9
End of DMA BIOCK INtEITUPL........ccoiiieeeiiiie e e e 6-12
L TNz TS o] o SRR 6-2
N EEITUPDES. .ttt e e e e e e e e e e e rn e e e e e e as 6-7



[ndex PC104-30F and PC104-30G Series User’s Manual

g1 0o (U Tox 1 o o SRR RR 6-1
Loading the Channel List/BIock COUNLEX ..........cccovvveeeiiiieeeiiiee e 6-6
Obtaining a Series of A/D Conversions by Polled 1/0...........cccceecieeevinennne 6-7
Obtaining aSingle A/D RadING.........cceviiiiiieiiie e 6-5
Setting Channel GaiN..........oocueiiiiiir e 6-4
Setting the SaMple RaALE..........ovv i 6-5
Single Channel DMA ... e 6-8
Writing to the D/A CONVEITEIS.......cuvve it e et 6-4
Recommended Analogue INput SChEMES...........ccceeiiieee e 4-7
Register Configuration
DMA/IRQ Config REQISLEN ......ccveee e ciiee et 5-25, 5-27
Register Structure
A/D Clock Divider REGISLES .......oeveiiiieeiiiieeciiiee e sieeeeseee e seee e saaee e sneee e 5-13
A/D Clock Prescaler REQISIEN .......ccocuieeiiiiee e 5-12
A/D Control/Channel REQISIEN ........ccvvviiiiie e 5-7
A/D DataLOW BYLE.......ooe it 5-4
A/D Data/Status REJISIEN ......ccocvveeeiiieee e criee e stee e e e 5-5
A/D MOAE REJISLEN ......eeeeeiiiee e e e e e e 5-8
BIOCK COUNLEN ......eeeeeiieee ettt e e et e e e e e e 5-4
DACO Register (LOW BYLE) ....cccuveeeeiiie et e e 5-23
DACO Register HIgN BYLe.....ocoieee e e e 5-24
DACL Register (LOW BYLE) ...cccueeeeiiiie e a e 5-24
DACL Register HIgN BYLe.....ooocieee e 5-25
DAC2 Register (LOW BYLE) ....cccuveeeiiiie e a e 5-31
DAC2 Register HIgN BYLE.....ociieee et e e 5-31
DAC3 Register (LOW BYLE) ...ccccuveeeeiiie e 5-31
DAC3 Register HIgN BYLe.....oo ot e e 5-32
Digital [/O CONIOl ....ceveeeeeiiie et e e e e e snee e e ennee e 5-21
Digital [/O POrt O.....ccouvieeeiiie ettt e see e s e e e s e e eneee e 5-19
DT ] = I O 2 . o R SRRSR 5-19
DIgital [/O POIt 2.....oc ettt see e s e e e s e e eneee e 5-20
GaNnMeMOry O REJISIEN ....c.vveeeceie ettt 5-35
GaNMEMOrY L REJISIEN ....ccvveeeciie et 5-36
GaNMEMOrY 2 REJISIEN ..ccveee et 5-37
GaN MEMOrY 3 REJISIEN ...ccveee e 5-38
Gain Read Back and Board Type RegISter ........cvvvevivieeeeiiee e 5-32
Timer Control REJISIEN .......cov i 5-15
User Counter REJISIEN .....ccociiee e e e e e e eneee e 5-14
Selection Of DMA LEVEIS.......ccieie et 3-14
Signal Definitions
o 1Y SR 4-5
ANAOGUE GIrOUNG ........eveeeiiiee ettt e e e et e e et e e e e e e nnneeeenes 4-2
(O [0 O o i SRR 4-2
19 0 U 11 L | RO RRRR 4-3



PC104-30F and PC104-30G Series User’s Manua Index

1D @31 R 111 0| SRS 4-3
DN @22 @ 111 o | SR 4-3
DA O 3 111 0| SRR 4-3
D] T ] = ] {011 oo SRR 4-6
EXIErNal ClOCK. ... 4-5
T 1= I e o = SRR 4-5
o A O SRS 4-5
o =T T SRS 4-5
o B O 0 O RS 4-5
Software Support
EDR FEALUIES......oee ettt ctee ettt e e sttt e e s e e st e e nneeennnas 1-5
Visual Basic Custom ControlS FEaIUIES..........ccevvieieiiieee e 1-6
WaVEVIEW FEAIUMES ..........vviiee ettt e e e e e e 1-6
SPECITICALIONS. ... ettt et e e e et e s nre e e asae e e enreeeenneeeas 8-1
Timing and Control
(@10 To: QB 1Y/ 0 [ o SRR 2-4
Clock Selection MUILIPIEXEN ......ccvveeeeiee e 2-4
(O0 1101 C= ¢/ 11 1= PSSR 2-5
Crystal OSCHIALON.......eeeiiiieeciie e e e e e snee e 2-4
TroublESNOOLING ......vveeecie e 11-1
Uncommitted COUNLE/TIMEN ......ccoiuiee e criee e eriee e eree e e e e e 3-17
User Connection
Available SIgNalS.........coooiiiiiii e 4-1, 4-4
WAL SEBLES. ... .eeeieieeiiie e st e e e e et e e e e s e e s e et e e ra e e snreeenreeenneeennes 3-12
Waveview
Board CapabilitieS..........ceiivieeiiiie e 12-11
Data Output, Printing and PlOttiNg ..........cccveviiie i 12-10
Digital 1O and DAC SUPPOIT ......ceveeiiieeeiiiieesiieeesieeeeseeeeeseeeeesseeeesneee e 12-9
DISPlaying Dala.......ccccueeeiiiiie e see e e eaee e s e e enaee e 12-9
T 1] g0 IS = (<o SR 12-4
Getting the Most Out of Waveview Using Non-DMA Boards................. 12-10
(0T (1 10 o SRR 12-2
SAMPHING DELA......ccvveeeciiie e e e e e e e nees 12-4
O LS O 11§ = o =TSR 12-3
[0S o SRR 12-2
WaVEVIEW FEAIUIES ........ceei ettt e e e e e e e e s e sarreeeeeen 1-6
Writing t0 the D/A CONVEITEIS........ccoiieeeeiieee e eree e esee e e e snree e 6-4



